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PTC Implementation: 

The Railroad Industry Cannot Install PTC on the 
Entire Nationwide Network by the 2015 Deadline 
March 2015 Update 

I. Introduction and Executive Summary 

On January 18, 2012, the Association of American Railroads (AAR) submitted a status 
paper to the Federal Railroad Administration (FRA) titled “PTC Implementation: The Railroad 
Industry Cannot Install PTC on the Entire Nationwide Network by the 2015 Deadline” (“ISP,” 
Attachment C). The ISP discussed the challenges faced in developing an interoperable PTC 
system and provided detailed data showing the progress that had been made. 1 The ISP 
concluded by stating that a nationwide, interoperable PTC network cannot be completed by the 
December 31, 2015, statutory deadline. 

On February 10, 2012, the American Public Transportation Association (APTA) filed a 
companion paper with FRA, concurring with AAR that a nationwide interoperable PTC network 
is not achievable by December 31, 2015. In addition, in August 2012 FRA issued a report to 
Congress titled, “Positive Train Control Implementation Status, Issues, and Impacts.” In this 
report, FRA reached a similar conclusion, stating, “[b]ased on the results of this report, FRA 
believes that the majority of railroads will not be able to complete PTC implementation by the 
2015 deadline.” One year later, in August 2013 the United States Government Accountability 
Office issued a report acknowledging the problems posed by the 2015 deadline, stating that by 
“attempting to implement PTC by the 2015 deadline while key components are still in 
development, railroads could be introducing financial and operational risks.” 

AAR has provided annual updates to the January 2012 status report, and updated the 
tables attached to the report semiannually since 2013. This paper is the 2015 update. 2 

The railroads have made great strides towards completion of the nationwide interoperable 
PTC network. For example, they have installed or partially installed PTC equipment on over 50 
percent of the locomotives that will need to be equipped; deployed over 50 percent of the 
wayside units required; replaced over half the signals that need to be replaced; and mapped most 
of the track that will be equipped with PTC. Accomplishments in the last year include: 


1 This paper, except for chapter 7, is based on information provided by the following eight railroads, which have to 
install PTC on routes over which TIH or passengers, or both TIH and passengers, are transported: Alaska Railroad 
(ARR), BNSF Railway (BNSF), Canadian National (CN), Canadian Pacific (CP), CSX Transportation (CSX), 
Kansas City Southern (KCS), Norfolk Southern (NS), and Union Pacific (UP). Chapter 7 was supplied by the 
American Short Line and Regional Railroad Association (ASLRRA). 

2 This 2015 Update is intended to be read in conjunction with and as a supplement to the 2012 ISP and the previous 
updates. Attachment A updates the information in the various tables that were included in the ISP. 
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• Continued progress on the PTC Safety Plans that railroads must submit to FRA before a 
PTC system can be certified (there have been two submittals for the I-ETMS system); 

• Submittal of a revised PTC Development Plan to include FRA required enhancements to 
the I-ETMS system; 

• Resolution of the issues surrounding installation of FCC regulated PTC communications 
towers; 

• Continued field qualification testing of the PTC system on several Class I roads 

• Establishment of AAR committees to manage PTC standards; 

• Approval from FRA in April to utilize shared brake testing results and the resources of 
TTCI to further validate the I-ETMS brake algorithm in lieu of extended live field brake 
tests of “worst case” conditions; and 

• FRA preliminary review of the comprehensive I-ETMS Final Human Factors Study. 

Notwithstanding all the progress that has been made towards a nationwide, interoperable 
PTC system and the spending to date of over $5 billion to install PTC, significant challenges 
remain to completing a nationwide, interoperable PTC system. The most significant are: 

• Wayside implementation continues to be constrained by the limited number of firms that 
provide signal design services and the scope of the redesign task. The signal system must 
still be redesigned and replaced at approximately 6,400 unique locations before PTC 
wayside technology can be installed at those locations. Approximately 1 5,100 wayside 
interface units (WIUs) remain to be installed. This work must be accomplished without 
compromising signal system safety or the ability of the railroads to efficiently move the 
nation’s freight. Based on current experience and available resources, it remains likely 
that wayside design and installation will extend into 2018. 

• The track database, including critical features such as the presence of signals and 
switches, must be validated asset by asset and mile by mile. The railroads must ensure 
that what is displayed to the train crew via the track database and onboard system reflects 
what is shown by railroad signals and what is actually present on the ground. It is not 
unusual for a 100-mile line segment to have more than 2,000 attributes that must be 
verified. Furthermore, construction and validation of the track database is a continuous 
process as almost all changes to the railroad infrastructure require its modification and re- 
validation. Validation of the database is a time-consuming and labor-intensive process. 
The validation process is also operationally intrusive, requiring track time that can be 
problematic on busy segments of track. Many railroads established new functional teams 
and develop extensive back office controls to ensure accuracy. 

• There is limited expertise available to accelerate design and development of the many 
facets of PTC. The railroads have been developing expertise as they build the onboard, 
wayside, and back office segments. 

• Railroads do not expect final release of the I-ETMS Back Office Server (BOS) core 
software until late 2015. BOS compatibility with the railroad’s proprietary dispatch 

2 


4 



system and the PTC onboard system is a prerequisite to end lab testing and begin field 
testing. 

• Full system testing will continue during 201 5, as will the need to address problems with 
PTC components and software identified by the testing. 

• Sixty percent of the Class I railroads’ employees must receive PTC training. From the 
perspective of the employee retaining the material and understanding its relevance, the 
optimal time to train an employee is when PTC is about to be rolled out on the 
employee’s territory. Many railroads are delivering training via simulator and CBT 
(computer based training) to give the employee realistic and detailed training modules 
specific to the work they perform. 

• Once testing is complete, the limited number of FRA personnel available to work on PTC 
must still review each railroad’s individual Safety Plan and certify the PTC system. FRA 
must: 

o review PTC Safety Plans (typically 3000+ page filings that while similar to some 
extent, are not the same because a the PTCSP must be specific as to a railroad’s 
implementation of its PTC system); 

o review revised PTC Implementation Plans and their corresponding amendments 
updating plans, goals and metrics for implementing PTC; 
o review field testing plans and reports for functional testing, wayside testing and 
critical feature testing; 

o review product safety plans (PSPs) for new and novel wayside devices; 
o review updated rail safety program plans (RSPPs) and any related informational 
filings to enable use of new and novel wayside products; 
o review and approve requests to begin revenue service demonstrations; 
o review and approve requests to conduct verification and validation outside of pilot 
territories; and 

o review revenue service demonstration reports . 

• As the potential for failure of individual components became clear, systems have been 
designed with more redundancy, thus lengthening the design process. 

• PTC cannot be rolled out on an entire railroad all at once. Implementation of PTC must 
occur in phases and location by location, starting with less complex areas and proceeding 
to the more operationally complex areas, incorporating lessons learned at each step. 

Furthermore, the railroads are working through a backlog of submissions to the Federal 
Communications Commission (FCC) for historic preservation review of the wayside antenna 
structures. After a year-long moratorium on submissions by the FCC that halted construction of 
antenna structures, the FCC put a new process in place for historic preservation review. While 
much improved over the previous process, the environmental and historic review procedures for 
PTC infrastructure still require a location-by-location review and consultations with Tribal 
Nations and State Historic Preservation Officers, which takes about two months per submission. 
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It is abundantly clear that the railroad industry cannot install interoperable PTC on the 
entire nationwide network by the December 31, 2015, deadline. 


A. Locomotives 


II. PTC Components 


Over 23,000 locomotives must be equipped with PTC technology. The ISP identified 
several reasons why equipping locomotives with PTC technology is taking longer than projected 
in the railroads’ original implementation plans. 3 However, several of those challenges have been 
resolved or become less of a concern: 

• vendor supply chain issues and capacity have improved and available hardware 
components are generally being delivered on time; 

• production of the 220 MHz locomotive radio began in 2012 and sufficient numbers of 
radios have been supplied to the railroads; and 

• hardware design changes necessary to support the messaging system on some 
railroads have been completed. 


These positive developments have aided the railroads in making significant progress on 
their “double touch” strategy for equipping locomotives. 4 Over 13,000 locomotives have been 
equipped or partially equipped to date. While the good news is that the number of equipped or 
partially equipped locomotives has continued to climb, many locomotives have only been 
partially equipped and will have to be cycled back through a shop to complete installation and 
perform PTC commissioning tests. 


Particularly problematic has been the development of the onboard software that runs on 
the Train Management Computer (TMC) for the railroads using I-ETMS. The complexity of the 
software, combined with the many interfaces with other components of the PTC system, resulted 
in multiple reviews of the design and subsequent modifications to ensure correct operation of the 
interoperable system. The delivery date for this critical software component slipped several 
times. The vendor has been issuing frequent corrective software versions while field 
qualification testing and revenue service demonstrations take place. Note that within the last 
year two safety-critical defects were identified in the onboard software during lab testing that 
resulted in the suspension of revenue service demonstrations. 


The railroads have been able to equip over 3,300 locomotives with all the necessary PTC 
hardware rather than continuing to partially equip locomotives now and “touch” them a second 
time to complete the installation (the “double-touch strategy”). While much work remains to be 


3 ISP, p. 4. 

4 “Double touch” refers to shopping locomotives twice to equip them with PTC, partially installing PTC equipment 
at the first shopping. 
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done in regard to equipping locomotives, approximately 40 percent of the locomotives required 
to be equipped with PTC technology should be fully equipped by December 31, 2015. 5 

B. Wayside Technology 

For the reasons described in the ISP, tens of thousands of miles of existing signal system 
infrastructure still need to be replaced. Each of the approximately 14,700 replacement projects is 
complicated and lengthy, requiring individual analysis and design and signal replacements or 
upgrades before the WIU’s can be installed at these locations. 6 

Qualified signal personnel are needed for design, installation, and validation, both in the 
lab and in the field. The limited number of qualified signal design firms and personnel available 
to the railroad industry continues to constrain how quickly railroads can complete the design, 
upgrade, installation, and testing required for PTC signal projects. The railroads have hired over 

2.400 signal personnel specifically for PTC. 7 However, a great majority of these new hires 
provide assistance only with the installation of PTC at wayside locations, not with the more 
complicated analysis and design work that is typically handled by established signal design 
firms. Personnel hired for installation work are, of course, limited to performing work at 
locations where designs have been completed. Product availability has improved, although it 
continues to be a concern along with the extensive lab and field testing required for these 
products to ensure they are configured accurately for each signal location. 

Despite these factors, the railroads have made considerable progress in installing wayside 
technology. Over 19,200 WIU’s have been installed. Approximately 15,100 WIU’s remain to be 
installed. 8 Over 8,300 signal replacement projects have been completed, with approximately 

6.400 signal replacement projects remaining. 9 The sheer volume and complexity of this safety- 
critical work, which impacts the functioning of railroad signal systems as well as PTC, is one of 
the most significant reasons that the railroad industry cannot meet the 2015 deadline. This work 
is expected to extend into 2018. 

C. Switches 

Most of the work involved in upgrading switches in non-signaled territory to make them 
PTC compatible remains. This includes bringing electrical power to the site, which is 
cumbersome. In analyzing the technology required for switches, railroads have determined that 
these will be mostly turnkey solutions currently under development by several suppliers. To 
date power and WIUs have been installed at 588 hand-throw switches; and 402 have been 


5 See Table 1 in Attachment A. 

6 ISP, p. 6. 

7 See Table 2 in Attachment A. 

8 See Tables 3 and 4 in Attachment A. 

9 See Table 5 in Attachment A. 
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equipped with switch monitors. Over 2,700 switches still need to be equipped with power and 
WIUs, and approximately 2,500 switch position monitors still need to be installed. 10 

D. Communications 

As explained in the ISP, all PTC wayside locations and all PTC-enabled locomotives 
must be equipped with a complex, interoperable, wireless communications infrastructure. 1 1 
Railroads have created a private radio frequency network capable of transmitting and receiving 
the data necessary to support an interoperable PTC network using spectrum in the 220 MHz band 
as the interoperability communications standard. To date, the seven Class I railroads have 
invested approximately $40 million in acquiring and managing 220 MHz spectrum. 

A major problem that arose in 2013 was the FCC’s initial directive to cease installation of 
over 20,000 antennas that are needed for PTC and subsequent directive that the process for 
installing only a limited number of antennas within a small geographic area could proceed. The 
FCC decided its historic preservation rules apply to wayside antenna installation sites. The FCC 
has now devised a new process for approving the installation of PTC antennas, but installation of 
the antenna structures was delayed by approximately a year while the FCC deliberated. The 
required process for the environmental and historic reviews adds at least two months to each set 
of structures per county. 

Over 1,500 base station radios, 1 1,700 wayside radios, and 5,500 locomotive radios have 
been installed. Over 2,500 base station radios, 19,500 wayside radios, and 17,500 locomotive 
radios need to be manufactured and installed. 12 In parallel, railroads have undertaken numerous 
associated activities, including coverage analyses, site selection, antennae installation, and 
upgrading power supplies. Particularly frustrating is that railroads now have to go back to the 
sites where radios have been installed and install wayside antennas. This is not an efficient 
process, viewed from the perspective of both the time it takes to install radios and antennas and 
the cost. 

One of the key challenges that has emerged is deploying a national 220 MHz 
communications network for PTC that provides sufficient coverage to operate PTC and avoids 
interference, particularly in congested metropolitan areas. Complete signal wayside design, GIS 
data, and train movement data are all necessary to properly design the radio network; each of 
these elements must be taken into account to ensure there is adequate capacity to handle all the 
data. In addition, as new users roll out their PTC systems in locations where other railroads are 
already testing or using PTC, railroads will likely have to re-engineer their radio networks to 
address potential interference and ensure the additional demand for data can be met. 


10 

11 

12 


See Table 6 in Attachment A. 
ISP, p. 8. 

See Table 7 in Attachment A. 
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The design of the 220 Mhz network has been under development for several years. Over 
forty radio network engineers from multiple railroads coordinate the design of this nationwide 
radio network. As an example of the complexity, the radio network design in the Los Angeles 
area is still not complete after thousands of hours of effort by three railroads over three years. 

Another complexity is the need to coordinate with radio license holders who operate 
adjacent to the railroads. In particular, special tools and coordination procedures are required for 
the many public electric utility companies who operate radio monitoring and smart-grid 
technology on adjacent 220 Mhz frequencies. 

Finally, in 2012 railroads studied spectrum needs in congested metropolitan areas and 
confirmed that additional spectrum was needed in Chicago, which was procured. The railroads 
plan on acquiring additional spectrum needed in New York in 2015. 

E. PTC Back Office 

The need to test thoroughly the PTC back office systems, including the BOS, and 
address issues and defects identified during the testing process also significantly impact the pace 
of development. Lab testing of the back office components will generally find some defects 
requiring subsequent revisions of the software to fix the defects, as was the case with the initial 
software release for the BOS. Unavailability of the final production version of the BOS is one of 
the critical factors preventing the railroads from installing PTC on the entire nationwide network 
by the current 2015 implementation date. 

1. Back Office Server 

The I-ETMS BOS vendor delivered BOS software versions that meet a subset of 
currently-defined requirements sufficient to allow railroads to conduct, but not complete, field 
testing. A software version of the I-ETMS BOS will be delivered in May that should allow for 
the completion of field testing and the beginning of revenue service demonstration. The 
railroads now expect that a software version meeting all currently-defined requirements for vital 
overlay PTC system certification will be ready for testing in mid-2015, although a letter sent by 
FRA in January 2015 casts uncertainty on what will be required for a PTC system to qualify as 
vital. That it is 2015 and uncertainty still exists as to what FRA will require could prove 
problematic. A production version of the BOS software will be unavailable until after the 
required lab testing, likely late 2015 at the earliest. As with the software for the locomotive, the 
complexity of the BOS software combined with the many interfaces with other components of 
the PTC system has required detailed design and analysis to ensure proper operation. 

2. Geographic Information System (GIS) 

The railroads have made substantial progress with respect to the GIS component of PTC 
systems. The industry developed a common approach to validation and verification of the data 
to ensure all essential data elements are captured. A common approach facilitates review by 
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FRA and also provides non-Class I railroads a template they can use. The railroads have mapped 
over 75,000 GIS miles; processed over 72,000 track miles; and converted over 23,000 track 
miles of GIS data to PTC subdivision files. However, much work remains to be done. Still to be 
done: approximately 9,100 track miles remain to be GIS mapped; approximately 12,700 miles 
remain to be data processed; and approximately 62,000 miles remain to be converted to the PTC 
subdivision files needed for the locomotive’s PTC system. 13 Furthermore, substantial work 
remains to be done to develop and implement sustainable processes to document and update the 
GIS coordinates every time one of the 440,000 critical PTC assets are moved by more than 1 
foot. Updating the PTC track database is a continuous process as almost all changes that occur 
in the railroad infrastructure require reconstruction and revalidation. Many back office business 
processes must be altered to establish strict controls around data and changes. Railroads are 
making a considerable investment in the development of change management processes and 
hiring the personnel necessary to execute them. 

3. Dispatch 

The dispatch system must interact with the PTC system via an interface with the BOS. 
This interface is unique to each railroad because of each railroad’s unique dispatch system. For 
some railroads, the enhancements needed for the dispatch system to support PTC are extensive 
and have taken considerable analysis and effort to design, code, and test. Additionally, changes 
made to the BOS require an analysis of the effect on the interface of the dispatch system with the 
PTC system. By the end of the first quarter of 201 5, all the railroads supplying data for this 
report are expected to have a PTC-capable dispatch system. 14 

III. The Integration and Testing Challenge 

There were many challenges and risks associated with integrating and testing the many 
components of PTC. Many of the 20 plus PTC components have been tested by the supplier and 
most “nearest neighbor” testing of interfacing components has been completed. However, end- 
to-end testing of the final system of interoperable software, with all known hazards mitigated, 
will take more time to complete. 

Railroads have been nimble in adjusting to the testing challenge. As component releases 
are delayed due to the complexity of the design or the need to fix defects, the interaction of those 
components can quickly get out of sync on the release cycle timeline. Nevertheless, railroads 
have revised test plans and realigned resources to conduct nearest neighbor testing with 
intermediate versions of software as software delivery schedules have slipped. They have taken 
advantage of opportunities to test releases of software and hardware to ferret out defects and 
issues early in the release continuum, when more extensive integration testing is not yet possible. 
To keep the schedule moving forward to the extent possible, railroads undertook preliminary 


13 See Table 8 in Attachment A. 

14 See Table 9 in Attachment A. 
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testing using software written to interim versions of “interface control documents” (ICDs) and 
written translators to bridge the gap between the different ICDs. 15 In some cases these stop-gap 
assemblages of software have been tested in the field with a hi -rail vehicle. To illustrate, in 2014 
I-ETMS railroads received eight releases of onboard software, eight releases of BOS software, 
releases of CAD software (the number varying by railroad), and one release of the ITC 
messaging and radio communication software, resulting in 20 potential combinations of release 
cycles. Each of these releases had to be correctly installed and then matched for requirements 
compatibility to permit testing. 

Full system testing will continue during 2015, as will the need to address problems with 
PTC components and software identified by the testing. Any additional defects discovered will 
have to be analyzed and remediated, further delaying the time at which widespread PTC 
implementation can proceed. 

IV. The Certification Process Could Take Considerable Time 

AAR remains concerned that the certification process could take a considerable amount 
of time and that FRA will not have the resources to review and certify PTC systems 
expeditiously. As FRA acknowledged in its August 2012 Report to Congress, FRA will need at 
least 6 to 9 months to review PTC Safety Plans, and approximately 38 railroads will need 
certification. 16 In an attempt to expedite final review, in 2012 the Class I railroads’ Joint 
Railroad Safety Team (JRST) developed a format and common portions of a PTC Safety Plan 
and submitted drafts for FRA review and comment. In addition, in 2012 and continuing through 
2014, FRA and the JRST began holding quarterly meetings to facilitate communications between 
the parties, discuss FRA’s concerns about implementation, and clarify FRA’s interpretation of 
the PTC regulations. The meetings foster a good working relationship between the industry and 
FRA. However, while this joint effort of the railroads and FRA is helpful, each railroad will 
have a unique PTC safety plan that FRA will need to review and approve. Furthermore, while 
railroads have been and will continue partial installation of PTC equipment prior to certification, 
the time required for FRA certification is one of the critical elements impacting the date by 
which the PTC mandate can be implemented. 17 

As FRA also noted in its Report to Congress, the shortage of qualified people extends to 
FRA. FRA noted that its PTC staff, as of the time of the report, consists of 10 PTC specialists 


15 ICDs contain the format for how systems communicate with each other. 

16 FRA Report to Congress, p. 41 . Based upon the nearly 18 months that it took for FRA to first approve the PTC 
Development Plan, a less complex document, the approval period could take even longer than estimated by FRA. 

17 FRA in its August 2012 Report to Congress suggested a legislative change that would permit FRA to 
provisionally certify PTC systems. Once provisionally certified, a railroad could operate its PTC system pending 
final review. While a constructive suggestion that could assist in evaluating PTC systems in operation, this change 
would not alter the fact that the railroads cannot install PTC on the entire nationwide network by the 2015 deadline. 
Even provisional certification will require a review and approval process for FRA. It is difficult to imagine that 
process will take less than 6 months. 
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and one supervisor, who are responsible for monitoring PTC system installation and testing 
nationwide and for the technical review and approval of all documentation associated with the 
statutorily-required PTC system certification. 18 Railroads will be submitting for FRA review and 
approval PTC Safety Plans; amendments to their PTC Implementation Plans and PTC 
Development Plans; informational filings and safety program plans for new and novel PTC 
wayside devices; PTC Annual Reports; and track database test plans. FRA, as do the railroads, 
faces the challenge of key personnel retiring and other resource constraints that impact the 
agency’s ability to review, comment, and approve the required documentation. As FRA noted in 
its Report to Congress, the industry remains concerned that the continued shortage of FRA 
resources could delay the implementation of an interoperable PTC system. 

In addition to the issue of FRA resources, the give and take of the certification process 
could take considerable time. FRA continues to require design changes or additional mitigations 
as a condition to final certification, requiring railroads and their vendors to design, develop, test, 
and regression test to deploy software changes or additional system functions. For example, the 
PTC Development Plan for I-ETMS is on its third version since 2010, with another revision 
anticipated in the near future to address FRA comments. Complexity rises as railroads roll out a 
conditionally certified and tested system while continuing to change its functions and software. 
The result could be an extended timeline. 

V. Interoperability: The Current Implementation Schedules Could 
Adversely Affect the Reliability and Effectiveness of PTC 

A. Phasing in PTC 

Attachment B to the ISP discussed problems that could arise from implementation 
schedules under which PTC is deployed first in locations presenting complex interoperability 
issues. The railroads suggested a phased approach to PTC under which PTC will be 
implemented in less operationally complex areas first, which is a departure from current 
implementation plans. FRA has indicated that it agrees with this general approach. 

The PTC Reliability Study provided by AAR to FRA raises significant concerns over the 
reliability of the fully assembled PTC system. The Study underscores the need for a phased 
approach for implementation that will allow the railroads to assess the PTC system in operation 
so that failures, while they will occur, can be reduced and the efficiency of the railroad network 
maintained to the greatest extent feasible. The time needed to phase in PTC is another 
significant reason why the industry cannot meet the current 2015 deadline to implement PTC on 
the entire nationwide network. 


18 FRA Report to Congress, p. 41. 
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B. Interoperability Standards 

Ensuring the interoperability of PTC requires numerous interoperability standards. AAR 
and its member railroads have made considerable progress towards developing those standards. 
Attachment B describes the status of the interoperability standards required for PTC. Of the 34 
standards being developed, 27 have been finalized. All of the critical standards for PTC have 
been published. 

The railroads also need to adopt industry standards for the ongoing use and operation of 
PTC. These standards are necessary in order for the railroads operating a PTC system to ensure 
that updates to PTC hardware and software are acceptable. In the absence of such standards, 
there is no assurance that upgraded PTC components and software will be compatible with and 
continue to work with other components of the PTC system or that interoperability will be 
maintained. 

Accordingly, AAR has established the PTC Interoperability Committee (PTCIC). The 
PTCIC is responsible for adopting Positive Train Control Interchange Standards including, but 
not limited to, hardware and software standards, configuration management, maintenance 
requirements, minimum service levels, schedules for phasing in new standards and phasing out 
obsolete standards, and periodic reporting requirements for standards compliance. 

VL Rolling Out PTC 

As noted above and in the ISP, PTC cannot be rolled out on an entire railroad system at 
the same time. It must be implemented in phases and location by location, typically on a 
subdivision basis. 

Furthermore, as also stated in the ISP, training employees remains a daunting task that 
places practical limits on the speed with which PTC can be safely and effectively rolled out 
across a railroad system. Engineers, conductors, signal employees, dispatchers, mechanics, 
electricians, and supervisors will need to be trained. Table 1 1 shows the number of employees 
that will need to be trained on the Class I railroads, approximately 96,000 employees. While 
training courses and materials continue to be developed, the railroads recognize that this training 
must occur in a phased approach. Employees on each subdivision will have to receive 
significant training immediately prior to activation of PTC on the subdivision where they work. 
Delays in designing and installing PTC affect the pace of training railroad employees. 

VII. The Short Line Perspective 

The short line railroad industry is composed of many railroads, perhaps 80 of which will 
be affected by the PTC mandate. While there is a great deal of variety in the ways in which short 
lines will need to address PTC, the following observations generally apply. 
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In its final PTC rule, FRA recognized the potential heavy operating and financial burden 
PTC implementation imposes on small railroads whose operations do not otherwise require the 
installation of PTC systems on their track or locomotives, but do require them to travel short 
distances over PTC equipped class I lines to interchange traffic or reach customer facilities. 
Sections 236.1006(b))(4) and ((b)(5) of the PTC regulations grant Class II and Class III railroads 
conditional permission to operate locomotives not equipped with an onboard PTC system on 
PTC equipped track segments. 

Even where PTC is not mandated by FRA for short line railroads, short line railroads 
might be required to install PTC as a result of their commercial arrangements with Class I 
railroads. Given that short lines have the aforementioned exclusion there is great uncertainty 
over what will ultimately be required insofar as PTC is concerned. 

Short lines have concerns about their ability to provide and fund back office functions 
where they must equip their locomotives with PTC. Even where short lines carry regularly 
scheduled passenger service or significant amounts of TIH/PIH and know they must equip their 
locomotives, they are particularly concerned about their ability to provide back office functions. 
Back office functions are very complex, highly technical, and very expensive. Leaving aside the 
technical problems associated with short lines providing their own back offices, if they must do 
so the timeline for obtaining that capability is extremely uncertain. In addition there are other 
factors which must be considered. 

Another problem for short lines is the age of their locomotive fleet. Most short lines have 
older locomotives that are not the processor-based type that the Class 1 railroads operate. The 
cost to install microprocessor-based PTC equipment in older locomotives, many of which are 25 
year old or older, is estimated to be between approximately $70,000 to $175,000 a locomotive, 
depending on the age and model of the locomotive. An expensive solution that holding 
company railroads are using is to reposition GP-Dash-2’s and 3’s among their railroads that need 
PTC, with an eye towards equipping those locomotives with PTC in the future. 

Other concerns include the availability of PTC expertise and the communications 
network required for PTC operations. Given the relative scarcity of PTC expertise nationwide, 
short lines have been priced out of hiring their own PTC expertise and must rely on vendors and 
suppliers for expertise. Short lines have concerns about communications capability as they are 
currently not included in the Class 1 communications network. 

Finally, the financial hurdle for the short lines must not be underestimated. Short line 
railroads expend large sums of capital to maintain their infrastructure in a safe operating 
condition. It is difficult to see how they will be able to afford PTC. Neither financial institutions 
nor the federal Railroad Infrastructure and Improvement Financing ("RIFF") program are likely 
sources to fund PTC installation since PTC equipment (which can be removed from a 
locomotive) would be worth more than the locomotive, leaving nothing of value for a bank or the 
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federal government to look for as a security interest. The cost of PTC for small railroads with an 
unfunded mandate directly impacts railroad employees and customers because the cost of doing 
business is being dramatically compromised. ASLRRA believes that an extension of the PTC 
deadline is absolutely necessary. Given that DOT and the Congress both realized the enormous 
cost and complexity of PTC for short line railroads, an extension should be high priority for both. 

VIII. Conclusion 

The railroad industry has invested a tremendous amount of time, effort and money to 
complete a nationwide interoperable PTC-system as quickly as possible. As of the end of 2014, 
the railroads had invested over $5 billion and devoted millions of man-hours to the development 
of PTC. 19 However, as demonstrated above, the railroads will not be able to implement PTC on 
the entire nationwide network by December 31, 2015. 

Because of all the uncertainties associated with the development and installation of PTC, 
it is impossible to set forth a precise timeline for completion of a nationwide, interoperable PTC 
network. Factors that affect a railroad’s timeline for completion of PTC on its system include 
variations in geography; type and age of the railroad’s wayside signaling infrastructure (legacy 
relay technology must be converted to solid state technology); the density of train operations; the 
number of rail-to-rail interlockings; the number of connections with other railroads; and the 
number of operating environments (with different combinations of these factors) that must be 
addressed. In addition, until a railroad tests and installs its PTC system, it is impossible to know 
what other difficulties will be encountered and how they might affect progress in completing the 
railroad’s PTC network. As discussed previously, a production version of the critical software 
for the back office server for I-ETMS will not be available until mid-2015 at the earliest and 
there is uncertainty regarding what FRA will require for vital systems. 

The railroads providing data for this report now project that by December 3 1 , 201 8, the 
wayside equipment for all PTC routes will be installed, as will the PTC locomotive equipment. 
The railroads project that PTC will be fully operational on the nationwide PTC network by 
December 31, 2020. 20 

This paper shows that the railroad industry has done its utmost to install a nationwide, 
interoperable PTC network. There is still considerable work to be completed. While the 
industry continues to make substantial progress toward completing the network, a nationwide, 
interoperable network will not be complete by December 31, 2015. 


19 See Table 10 in Attachment A. 

20 Some antennas have been installed on other routes. However, all the antennas must be installed on a subdivision 
before PTC can be implemented on that subdivision. 
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ATTACHMENT A 


PTC Data 1 


Table 1. Equipping Locomotives with PTC 


Railroad 

ARR 

BNSF 

CN 

CP 

CSX 

KCS 

NS 

UP 

Total 

#tobe 

equipped 

54 

6000 

1,546 

1000 

3900 

614 

3400 

6532 

23,046 

# 

partially 
equipped 
to date 

27 

671 

298 

225 

1825 

301 

1993 

4394 

9734 

# fully 
equipped 

17 

2389 

12 

146 

812 

0 

0 

0 

3376 


Table 2. Railroad Signal Personnel Hired or Retained Due to PTC 


ARR 

4 

BNSF 

447 

CN 

117 

CP 

35 

CSX 

554 

KCS 

36 

NS 

659 

UP 

569 

Total 

2421 


1 The data in this Attachment is based on estimates as of December 31, 2014, 
current PTC implementation plans on file with FRA (including amendments to 
plans that have been approved by FRA), and the regulations in existence on 
December 31, 2014. 
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Table 7. Communications Deployment 


Railroad 

ARR 

BNSF 

CN 

CP 

CSX 

KCS 

NS 

UP 

Total 

# Base station 
220 MHz radios 

# needed 

36 

731 





736 

847 

4089 

# installed 

10 







282 


# of future 

installations 

needed 

26 

■ 

155 






2585 

# Wayside 
location 220 

MHz radios 

# needed 

77 

6015 

1773 






31273 

# installed 



184 



0 


4136 

11768 

# of future 

installations 

needed 

62 

1917 

1589 

635 

3139 

806 

3616 

7741 

19505 

Locomotive 

220 MHz radios 

# needed 

54 

6000 

1546 

1000 

3900 

614 

3411 

6532 

23057 

# installed 

16 

2389 

72 

75 

812 

0 

310 

1855 

5529 

# of 

locomotives 
remaining to 
be equipped 

38 

3611 

1474 

925 

3088 

614 

3101 

4677 

17528 
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Table 8. Status of PTC GIS Projects 


Railroad 

ARR 

BNSF 

CN 

CP 

CSX 

KCS 

NS 

UP 

Total 

# PTC assets to be* 
mapped and extracted 
for GIS consumption 

2800 



16468 

114731 

9641 

52000 

130000 

439717 

# track 
miles 
required 
to be GIS 
mapped 

# miles 
mapped to 
date 

600 



1515 

21565 

0 

10904 

21150 

75877 

# miles to 
be 

mapped 

0 

2164 

4043 

696 


2227 

0 

0 

9130 

# track 
miles 
required 
to be data 
processed 

# miles 
processed 
to date 

600 



1183 



10904 

21150 

72270 

# miles 
remaining 
to be 

processed 

0 

5732 

4043 

1028 

0 

1934 

0 

0 

12737 

# track 
miles GIS 
data to be 
converted 
to PTC 
subdiv 
files 

# 

converted 
to date 

130 

14888 

257 

1162 

5809 

154 

608 

300 

23308 

# 

remaining 
to be 
converted 

470 

7162 

4043 

1049 

15756 

2073 

10296 

20850 

61699 


*The calculation of assets to be mapped includes the following: integer mileposts; 
signals; crossings; switches; interlockings/control point locations; permanent speed 
restrictions; the beginning and ending limits of track detection circuits in non- 
signaled territory; clearance point locations for every switch location installed on 
the main and siding tracks; and inside switches equipped with switch circuit 
controllers. 
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Table 9. Status of PTC Dispatch System Projects 


Railroad 

Date System will be PTC-capable 

ARR 

Completed 

BNSF 

Completed 

CN 

3rd quarter 2015 

CP 

March 2015 

CSX 

Completed 

KCS 

1 st quarter 2015 

NS 

Completed 

UP 

Completed 

Table 10. PTC Investment 

Railroad 

PTC investment through 
December 31, 2014 ($M) 


ARR 

103 

BNSF 

1,230 

CN 

105 

CP 

197 


1,178 

KCS 

82 

NS 

814 

UP 

1,481 

Total 

5,190 
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Table 11. Training 


Railroad 

Category 1 

Category 2 

Category 3 

Category 4 

Category 5 

Total 

ARR 

82 

9 

175 

250 

30 

546 

BNSF 

1234 

728 

12018 

7054 

859 

21893 

CN 

857 

240 

2550 

1120 

200 

4967 

CP 

550 

100 

1600 

900 

250 

3400 

CSX 

1315 

465 

12496 

900 

1275 

16451 

KCS 

202 

44 

1526 

493 

130 

2395 

NS 

2150 

445 

12000 

4000 

1780 

20375 

UP 

2324 

710 

13546 

8450 

914 

25944 

Total 

8714 

2741 

55911 

23167 

5438 

95971 


Categories of employees requiring training (49 C.F.R. 236.1041): 

(1) Persons whose duties include installing, maintaining, repairing, modifying, inspecting, and 
testing safety-critical elements of the railroad’s PTC systems, including central office, wayside, 
or onboard subsystems; 

(2) Persons who dispatch train operations (issue or communicate any mandatory directive that is 
executed or enforced, or is intended to be executed or enforced, by a train control system subject 
to this subpart); 

(3) Persons who operate trains or serve as a train or engine crew member subject to instruction 
and testing under part 217 of this chapter , on a train operating in territory where a train control 
system subject to this subpart is in use; 

(4) Roadway workers whose duties require them to know and understand how a train control 
system affects their safety and how to avoid interfering with its proper functioning; and 

(5) The direct supervisors of persons listed in paragraphs (a)(1) through (a)(4) of this section. 

April 15, 2015 
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PTC Implementation: 

The Railroad Industry Cannot Install PTC on the Entire 
Nationwide Network by the 2015 Deadline 

I. Introduction and Executive Summary 

The Rail Safety Improvement Act of 2008 (RSIA) requires passenger 
railroads and Class I railroads to install positive train control (PTC) on main lines 
used to transport passengers or toxic-by-inhalation hazardous materials (TIH) by 
December 3 1, 2015. The PTC mandate presents the railroad industry with a 
challenge of unprecedented scope. The nation’s railroads are spending billions of 
dollars on the development and acquisition of PTC technology to fulfill the 
Congressional mandate. PTC technology will have to be installed on more than 
60,000 miles of right-of-way, the precise number depending on the revisions to 
FRA’s final rule governing the scope of PTC. 

This paper discusses the enormity of the task facing the industry as it seeks 
to comply with the RSIA mandate for a nationwide interoperable PTC network and 
the impossibility of accomplishing the task by December 31, 2015. 1 The work that 
must be undertaken includes: 

• installing approximately 38,000 wayside interface units (WIUs) that 

provide the mechanism for the transmission of information from wayside 

signals and switches to locomotives and the “back office;” 

• installing PTC technology on approximately 1 8,000 locomotives; 

• installing PTC technology on approximately 4,900 switches in non- 

signaled territory; 

• completing over 12,000 signal replacement projects; 

• mapping over 60,000 miles of right-of-way and 476,000 assets; 


1 This paper is based on information provided by the following eight railroads, 
which have to install PTC on routes over which TIH or passengers, or both TIH 
and passengers, are transported: the Alaska Railroad (ARR), BNSF Railway 
(BNSF), Canadian National (CN), Canadian Pacific (CP), CSX Transportation 
(CSX), Kansas City Southern (KCS), Norfolk Southern (NS), and Union Pacific 
(UP). 
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• the development, production, and deployment of a radio specifically 
designed for PTC at approximately 4,100 base stations, 37,000 wayside 
locations, and on 1 8,000 locomotives; 

• developing back office systems; and 

• upgrading dispatching software to incorporate the data and precision 
required for PTC systems. 

Since enactment of the RSIA and promulgation of the PTC regulations, the 
railroad industry has devoted enormous resources in an unprecedented effort to 
develop PTC systems and address myriad interoperability issues. However, much 
of the work to implement PTC remains to be done. For example, less than 10 
percent of the WIUs have been installed, work on switches in non-signaled 
territory has been completed for less than 10 percent of the switches that need 
upgrading, only about 10 percent of signal projects have been completed, 220 MHz 
radios are not yet in production, and, leaving aside the unavailability of the radios, 
PTC equipment has been partially installed on only 15 percent of the locomotives 
that will need PTC equipment. While greater progress has been made in some 
other areas, such as the mapping element of the PTC-related GIS initiative, in no 
case is the industry close to completing the work that must be done for the 
nationwide PTC network, as measured on the basis of percentage of work 
completed. 

Significant hurdles must be surmounted in completing the design, 
production, and installation of the more than 20 major components that underlie 
the nationwide PTC network. Essential software and hardware for many 
components are still under development and testing of these components must be 
performed after the software and hardware are available. FRA must review each 
railroad’s PTC safety plan and certify the railroads’ PTC systems after the 
development and testing of the components are complete, and then PTC 
installation must be completed. The task is made particularly complex by the need 
to ensure that individual railroad systems are fully interoperable and the many 
potential failure points and failure modes in PTC systems (across multiple 
interoperating railroads) are identified, isolated, and corrected. The 
interoperability concern has been magnified by current plans for phasing in PTC, 
which instead of providing for the implementation of PTC in less complex areas 
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first to reduce operational risk, actually provide for PTC to be installed first in the 
areas most complex from the perspective of interoperability. 

The current deadline and sequencing schedules unnecessarily create 
potential operational risks. Rushing development and installation and foregoing a 
logical plan for sequencing the implementation of PTC also increases the 
likelihood of instances occurring where PTC will fail to function reliably. 

One item impacting the time it will take to complete installation of PTC on 
the nationwide network is the geographic scope of the PTC mandate. FRA took a 
significant step when it published a notice of proposed rulemaking providing for 
2015 traffic patterns to be used to determine the geographic scope, as provided for 
in the RSIA, instead of 2008 traffic patterns. In addition, recognizing the need for 
additional modifications to the geographic scope, FRA has announced it will be 
initiating a rulemaking proceeding that could further reduce the geographic scope 
of the PTC mandate. Leaving aside technical obstacles to developing PTC, it is 
unlikely any freight railroad could meet the December 31, 2015, deadline without 
significant changes to the current geographic scope of PTC deployment. However, 
regardless of the ultimate geographical scope of the PTC mandate, the technical 
hurdles are such that a nationwide, interoperable PTC network cannot be 
completed by the December 31, 2015 deadline. 

II. PTC Components 

A. Locomotives 

Approximately 18,000 locomotives, or approximately 75 percent of the 
industry’s active road locomotive fleet, must be equipped with PTC technology. 
More specifically, these locomotives must be equipped with: 

• a Train Management Computer (TMC) with fully functional PTC 

software; 

• an interoperable 220 MHz radio designed specifically for PTC; 

• a Communications Management Unit or Onboard Network (OBN); 

• antennae arrays capable of receiving the full range of PTC data 

transmissions, e.g., via radio, cellular, WIFI, and GPS; and 

• two computer displays, one of which must be interactive. 
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Additionally, every TMC must be interfaced with the locomotive’s onboard 
systems to supply the TMC with critical information such as brake pipe pressure, 
hom status, and speed from the axle alternator. 

The wiring, cabling, welding, cutting, and connecting of locomotive 
components required for PTC is made particularly complex by the variety of 
locomotive models. The largest railroads have 15 to 20 different models of 
locomotives on which PTC equipment will need to be installed, some of which 
have been in service for several decades. The age and variety of the locomotive 
fleet contribute significant additional time, complexity and costs to the effort to 
install PTC equipment on locomotives. A unique PTC design is required for each 
unique locomotive configuration. 

For a number of reasons, equipping locomotives with PTC technology is 
taking longer than projected in the railroads’ original implementation plans: 

• as should be expected with a program of this magnitude and complexity, 
vendor supply chain and quality control issues have arisen with respect to 
both hardware and software; 

• some equipment suppliers do not have the capacity to satisfy overall 
industry demand in a timely fashion, resulting in delivery delays; 

• to facilitate the transmission of PTC messages to and from the 
locomotive, on some railroads the TMC required a design change for a 
processor to support the messaging system that has not yet been delivered in 
a stable, functional form; 

• onboard software, which runs on the TMC, has not yet been delivered 
with full functionality; 

• an initial version of 220MHz radio software was just made available in 
the fourth quarter of 201 1 - production radios are not expected to be 
available until May/ June of 2012; and 

• the delivery dates for the Communications Management equipment, 
manufactured by several suppliers, have slipped. 

The delay in equipping locomotives has forced railroads to go to a “double 
touch” strategy for equipping locomotives with PTC technology. Railroads take 
locomotives out of revenue service to make modifications required for the 
installation of brackets, wiring, and cabling, which will ultimately support the on- 
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board PTC components when they become available. At the same time, the 
railroads install any components that are available. The railroads will have to re- 
shop these same locomotives in the future - again taking them out of revenue 
service - to install the remaining on-board PTC components. 

Of the approximately 1 8,000 locomotives the railroads are planning to equip 
with PTC technology, only about 2,600 have been partially equipped - and a 
substantial amount of work remains to be done on those locomotives. Insofar as 
equipping locomotives is concerned, most of the work remains to be done. Table I 
in Attachment A shows the status of the installation of PTC equipment on 
locomotives for each railroad. 

B. Wavside Technology 

Wayside signal systems interface with PTC through wayside interface units 
(WIUs) installed at each wayside signaling location. WIUs translate the signal 
logic into PTC information. There are currently two types of WIUs under 
development by railroad signaling suppliers, “integrated” and “standalone” 
configurations. The integrated WIU will be applied to newer, microprocessor- 
based signal systems. Where integrated WIUs are used, the existing signal 
system’s processor hardware and software must be upgraded. Standalone WIUs 
will be applied to older, non-microprocessor-based signal systems (and some older 
microprocessor-based systems as well). The installation of standalone WIUs is 
more complex than integrated WIUs because separate WIU hardware and software 
must be installed, along with hardware interfaces to the existing signal system, and 
the entire location must be “recommissioned.” Note that it will be impractical 
from a lifecycle perspective to apply standalone WIUs to some older signal 
systems. For these systems, reliability concerns and the high cost of design, 
installation, and maintenance will drive the railroads to replace the underlying 
signal system and use an upgraded signal system combined with integrated WIUs. 

Every location that requires PTC will need some or all of the work listed 
below: 

• install and position PTC radio and GPS antennas at wayside locations 

and base radio sites; 

• cable work; 
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• replace or upgrade battery power; 

• install lightning & surge protection; 

• replace track circuits where necessary; 

• replace signals where necessary; 

• replace bungalows where new ones are required due to PTC equipment 

size constraints; 

• perform in-service tests as applicable that can include running through 

every available combination of routes to insure signal indication accuracy; 

and 

• update configuration management as applicable. 

Product availability has been a problem as suppliers strive to develop 
interoperable equipment and undertake the safety-critical development and testing 
required for signaling equipment. Furthermore, railroads subject the equipment to 
extensive lab and field testing. While one supplier has WIUs available, WIUs 
from other suppliers are not yet ready for production in large quantities. 

For the reasons described above, tens of thousands of miles of existing 
signal system infrastructure will need to be replaced, at a cost of approximately $1 
billion. Each replacement project is complicated and lengthy. At each signal 
location the following steps must be performed: a) a physical survey must be 
conducted to determine what PTC solution will be needed; b) the signal system 
must be completely redesigned; c) new signal bungalows must be fabricated and 
put in place; d) new wiring from the bungalow to each track circuit, switch, and 
signal mast must be installed; and e) the communications infrastructure must be 
installed. Moreover, during the process of changing to a new signal system, 
installing WIUs, and testing every affected route, railroad operations are 
interrupted. 

Another significant issue is the limited number of qualified personnel 
available for signal work. The PTC signal projects require a substantial amount of 
work in a limited period of time. Historically, railroads are staffed for a fairly 
stable amount of signal work from one year to the next. The PTC work 
dramatically increases the workload for signal personnel, resulting in a tripling, 
quadrupling, or an even greater increase in the number of locations where signal 
work is required. The limited number of qualified signal personnel available to the 
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railroad industry constrains how quickly railroads can complete the design, 
installation, and testing work required for PTC signal projects, as well as adversely 
impacting projects to increase railroad capacity (and the increase in demand for 
signal personnel combined with the limited number available has resulted in a 
tremendous increase in signal engineering and installation costs). While the 
railroads are actively hiring new employees and retaining contractors and training 
them in railroad signaling systems and PTC requirements, it typically takes 1 8 to 
24 months for an individual to receive the training and gain the experience 
necessary to handle the complexities of PTC. The industry has already hired more 
than 2,000 additional signal personnel specifically for PTC, as illustrated in Table 
2 in Attachment A, and is planning to hire hundreds more. Of course, hundreds of 
existing employees who previously handled other signal work are now also 
working on PTC. 

Of the approximately 38,000 WIUs that must be installed for PTC, only 
about 3,300 have been installed to date. As is the case with equipping 
locomotives, most of the work with respect to installing WIUs remains to be 
accomplished. Similarly, only a small number of the signal replacement projects 
that must be done have been completed. Of the approximately 12,200 PTC signal 
replacement projects, only about 1,200 have been completed. Tables 3, 4, and 5 in 
Attachment A show the status of WIU installation and signal replacement projects 
for each railroad. 

C. Switches 

In non-signaled territory, every switch will require an upgrade to become 
PTC-capable. For the most part, these upgrades will require: a) the provisioning of 
utility or localized power (e.g. generators, solar panels, etc.) to the location, given 
that many switches in non-signaled territory are “hand throw” or “spring” 
switches; b) the installation of a switch position monitor; c) the installation of a 
WIU; and d) the installation and configuration of communication systems. 
Providing power to a switch location requires trenching along the right of way and 
burying cable. 

Most of the work involved in upgrading switches lies ahead. Of the 
approximately 4,900 switches that need to be equipped with power and WIUs, only 
about 200 have been equipped with power and 100 with WIUs. Furthermore, 
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switch position monitors have been installed at only about 100 of the 
approximately 3,700 locations that need them. Table 6 in Attachment A shows the 
status of each railroad’s progress in non-signaled territory. 

D. Communications 

All PTC wayside locations and all PTC-enabled locomotives must be 
equipped with a complex, interoperable wireless communications infrastructure, 
largely through a combination of communications media. More specifically, the 
railroads will utilize Wide Area Networks for voice and data communications for 
wayside and field operations (leased & private circuits, fiber, and microwave 
systems). Many railroads will require upgrades to their Wide Area Networks to 
increase capacity, enhance reliability, provide redundancy, and support current 
digital communications protocols (e.g., Internet Protocol). The specific 
communications technology deployed at a particular location will depend on the 
railroad’s communications network. The infrastructure required for each 
communications path is different, as is the availability and maturity of the 
components of each infrastructure type. 

Railroads were forced to create a private radio frequency network capable of 
transmitting and receiving the data necessary to support an interoperable PTC 
network because of the need for greater coverage and reliability than provided by 
the cellular networks in the U.S. The industry adopted 220 MHz as the 
interoperability communications standard. To date, the seven Class I railroads 
have invested approximately $40 million in acquiring and managing 220 MHz 
spectrum. The railroads might need to invest even more to acquire additional 
spectrum to ensure adequate coverage in certain congested metropolitan areas and 
have commenced radio frequency propagation studies in Los Angeles and Chicago 
to determine if their holdings are sufficient to support PTC in the more heavily 
trafficked and populated areas. In addition, because no 220 MHz radio existed, the 
freight railroad industry again took the initiative, this time to commission the 
design of a 220 MHz radio through a railroad-owned company, Meteorcomm, 

LLC. To date, approximately $140 million has been invested in the development 
of three distinct radios, for base stations, wayside locations, and locomotives. If 
field testing of the radios is successful, production radios for field deployment 
should begin to be available in May 2012. 
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The development work for PTC communications will not be finished once 
radios are available for deployment. This 220 MHz data radio network will require 
significant radio frequency planning and coordination to ensure sufficient coverage 
has been provided without interference. It is likely that areas of high PTC traffic 
congestion will result in very complex frequency coordination and necessitate the 
sharing of railroad communication infrastructure. This type of effort has never 
been undertaken on the scale and timeline required to support interoperable PTC. 

The deployment status for base stations, wayside locations, and locomotive 
communications is shown in Table 7 in Attachment A. As Table 7 shows, only a 
small number of 220 MHz radios have been installed for testing purposes. 

E. PTC Back Office 

The numerous technologies and systems which comprise or support 
the PTC Back Office Segment are another complex aspect of PTC. The Back 
Office Segment is responsible for several core PTC functions, including: 

• providing the PTC interface to and from existing transportation 
information technology systems, such as crew, locomotive, and dispatch 
systems, which are different at each railroad; and 

• providing a centralized source of PTC-enabling information for the 
locomotive equipment and WIUs. 

The Back Office Server (BOS) performs the functions of the Back Office 
Segment. There are also a number of back office systems which provide inputs 
into the Office Segment. Two major data inputs are from the railroads’ existing 
dispatch systems and their Geographic Information Systems (GIS), which are 
being developed or enhanced for PTC. 

The pace of development of the Back Office Segment and PTC-related back 
office systems is affected by available resources. Railroad-specific back office 
technology is developed by a very small number of companies. Railroads spent 
fairly consistent amounts with these firms prior to PTC, affecting these firms’ 
ability to ramp up their efforts in support of the railroad industry. Furthermore, the 
number of technology professionals who have intimate knowledge of railroad 
operations is very small. The limited resources available affect the timing of work 
on design, development, coding, integration, and testing. In addition, because each 
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railroad’s transportation information technology system is unique, the details and 
scope of the back office development required for PTC differ for each railroad, 
minimizing the ability to apply the work done for one railroad to another railroad’s 
PTC system. 

The limited resources available together with the statutory deadline of 
December 3 1, 2015, have forced the railroads to develop PTC technology in a less 
efficient way than would otherwise be the case. Systems design, development, and 
testing that normally would be undertaken sequentially must happen in parallel, 
which results in more defects in the development process than would be the case if 
time permitted a more efficient, sequential development process. Furthermore, 
because of the limited resources available to the railroads, the substantial resources 
required for planning, designing, and testing PTC components means that fewer 
resources are available for other service and safety technology projects. 

The need to thoroughly test the PTC back office systems, including the 
BOS, and address problems identified during the testing process, also significantly 
impacts the pace of their development. Lab testing of the related technologies and 
systems will generally find some defects, as was the case with the initial software 
release for the BOS, requiring the railroads to wait for a subsequent version of the 
technology or system that fixes the defects. 

1. Back Office Server 

Most railroads do not have final BOS software available. For example, the 
“final” version of the BOS software that will be used by a number of railroads is 
not scheduled to be delivered until late 2012. At that time, the railroads will need 
to lab test the software. Thus, a production version of this critical BOS software 
will likely not be available until the first quarter of 2013, at the earliest. 

2. Geographical Information System (GTS) 

With respect to GIS, the accuracy of the information required for PTC is 
significantly more precise than what is required to run a safe and efficient railroad 
in a non-PTC environment. Field assets that are critical to PTC - and there are 
approximately 500,000 of these - must be geo-located to a horizontal precision of 
less than 2.2 meters (~7 feet) and a vertical precision of 0.8 meters (~2 feet) to 
provide the accuracy necessary to safely warn or stop a locomotive. Furthermore, 
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it is not just the PTC routes that must be mapped. Yards, industry, and other 
connecting track also must be mapped to account for entry onto and exit from PTC 
track. Over 63,000 miles of right-of-way will be mapped, perhaps considerably 
more depending on the outcome of the PTC rulemaking proceedings. In essence, 
PTC is requiring each railroad to undertake a complete, highly-precise physical 
survey of the track and wayside infrastructure in a fashion not seen since the 1917 
federal government survey of railroads. 

After mapping is completed, additional data from multiple railroad systems 
must be incorporated into a PTC data model for use onboard the locomotive in a 
“subdivision file.” These data points include all track classes, clearance points, 
quiet zones, and bit assignments for wayside communications. There are over 200 
attributes that must be included. Railroads must verify and validate the accuracy 
of the GIS data and the way the onboard system interprets the data. Every mile 
must be traversed prior to “turning on” PTC to make sure the rail network is 
represented accurately. Furthermore, any time a critical PTC asset along any of 
the over 60,000 miles of PTC territory is subsequently moved more than 1 foot, 
which could be for operating or safety reasons, new GPS coordinates must be 
acquired and the data translated into information for PTC purposes. 

The status of the GIS/GPS efforts required to support PTC is shown in Table 
8 in Attachment A 

3. Dispatch 

Railroad dispatch systems, most of which have been upgraded in the last 10 
years, are milepost-based and generally require a precision of one-tenth of a mile 
to operate trains safely. The level of precision required for PTC requires some 
dispatch systems to be rewritten or perhaps even completely re-architected to 
convey movement authority information to PTC with significantly greater 
precision, e.g., to the ten-thousandth of a mile. Railroads are working with their 
dispatch system developers to incorporate this precision and other enhancements 
required for PTC. Table 9 in Attachment A shows the dates by which railroads 
expect their dispatch systems will be PTC capable. Most railroads will not have 
PTC-capable dispatch systems until the end of 2012 or the beginning of 2013. 
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III. The Integration Challenge 


PTC is a system of systems. While the RSIA and FRA regulations set forth 
PTC’s core functions, there are myriad requirements for system components that 
comprise the total PTC system. The development of these components requires 
hundreds of subject matter experts to create and document component 
requirements, develop the components, and test them. At every juncture of the 
process, integration issues must be analyzed and potential or actual defects or risks 
mitigated. That must be done by the railroads. While suppliers primarily 
undertake the development of PTC components, it is up to the railroad to integrate 
the components and integrate the components with the railroad’s existing 
technology systems. From a timing perspective, PTC components will not be 
ready until the suppliers are finished with their testing and the railroads complete 
their integration testing. 

More specifically, PTC systems are comprised of more than 20 components, 
including the: 

• Back office server; 

• Train management computer; 

• Interoperable electronic train management system software; 

• Authentication systems to verify users; 

• Track database of over 200 characteristics of track and trackside 

assets; 

• Interface and enhancements to the dispatch system; 

• Security application for message integrity; 

• Interoperable train control messaging system; 

• 220 MHz data radio for base station communication; 

• 220 MHz data radio for locomotive communication; 

• 220 MHz data radio for switch and signal communication; 

• Communication switching network for interoperable back office 

communication; 

• Computer display units for onboard the locomotive; 

• Locomotive messaging system to route messages off the locomotive; 

• GPS sensors onboard the locomotive; 
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• Crash hardened memory module onboard the locomotive; 

• Onboard network devices for communications; 

• Switch position monitors; and 

• Integrated and stand-alone WIUs. 

While some of these components existed in some form prior to PTC, none were 
designed or tested for positive train control or to work in concert with so many 
other components in this system of systems. Furthermore, many of these 
components are first-generation technologies being conceived, designed, and 
developed for PTC. All of these components must function correctly and reliably, 
or the entire PTC system will fail. In the case of the first-generation technologies, 
the likelihood of problems arising is significantly higher than with proven system 
components. 

The safe integration of these many components is verified by the railroads’ 
through testing. Every major railroad has a “PTC lab” where testing of the system 
is conducted, as well as designated “pilot territories” where field testing occurs. 

Multiple phases of testing must take place before PTC systems are ready to 
be put through the rigors of real operations. Simulators have been developed to 
create mock operational environments for testing. Each system component is 
connected to other components for integration testing. The process is iterative, 
with components being added to the test until the entire system is assembled in the 
lab environment to verify system functionality. 

At any point during testing, defects in the components or their interface with 
other components can be revealed. When that occurs, research must be conducted 
to determine the cause, the software or hardware must be modified, and new 
testing must take place. Each defect potentially impacts the schedule for 
implementing PTC, depending on the functionality and complexity of the issue. 
Defects found during field testing can be particularly problematic, causing 
significant “rework” and delays. Finding a defect places in jeopardy all of the 
previous work done on individual components and their integration. 

The variety of suppliers, the timing of development of the individual 
components, the interpretation of designs and standards, the enhancement of 
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legacy systems, the dependencies between modules, and interfaces all add 
complexity, risk, and time to the implementation of PTC. It is only when the 
development of all components is complete and the components are brought 
together to be tested, that is, validated and verified (V&V) to meet the 
requirements, that the PTC system can be submitted for FRA approval and run as a 
PTC System. Validation and verification is expected to take at least 12 to 18 
months to complete. 

IV. The Certification Process Could Take Considerable Time 

Section 236.1015 requires that FRA grant a railroad a “PTC System 
Certification” before a railroad can place a PTC system in service. To obtain 
certification, railroads must submit detailed “PTC Safety Plans” containing 
complete PTC system designs. That means that all the technical hurdles described 
in this paper must be surmounted before FRA will grant certification. AAR is 
concerned that FRA will not have the resources to expeditiously review and certify 
PTC systems. Approximately 40 railroads will need certification. While railroads 
have been and will continue to partially install PTC equipment prior to 
certification, any delays in certification will impact the timing of completing 
installation. The timing of FRA certification clearly will impact the date by which 
the PTC mandate can be implemented. 

FRA and the industry have good reason to be concerned about the adequacy 
of FRA resources and the timing of FRA approval of PTC systems. The process 
for FRA approval of PTC Development Plans took nearly 18 months and 
discussions are still ongoing concerning conditions FRA sought to impose. The 
PTC Safety Plans will be significantly more complex and voluminous than the 
Development Plans. Moreover, FRA might seek changes in the Safety Plans, 
including design, hardware, or software changes, making timely approval even 
more problematic. 

V. Interoperability: The Current Implementation Schedules Could 
Adversely Affect the Reliability and Effectiveness of PTC 

A. Phasing in PTC 

Attachment B discusses the reliability and effectiveness problems that could 
arise from implementation schedules under which PTC is deployed first in 
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locations presenting complex interoperability issues. Implementation of PTC in 
operationally complex areas such as Chicago and the Northeast Corridor, where 
multiple railroads operate and rail traffic levels are very high, is potentially more 
difficult and presents a greater risk of problems arising than in other areas. 
Furthermore, deploying PTC in areas of greater risk before areas of lesser risk runs 
counter to deployment strategies in most technology development programs. To 
minimize risk in areas with a comparatively high risk of interoperability problems, 
Attachment B discusses a phased approach to PTC under which PTC will be 
implemented in less operationally complex areas first, which is a departure from 
current implementation schedules. 

A phased approach addressing interoperability issues potentially impacts the 
timing of PTC implementation. A properly phased approach is inconsistent with 
the December 3 1 , 201 5, deadline. Assuming all other technical problems with the 
2015 deadline did not exist, the railroads could ignore the benefits of phasing from 
the perspective of the complexity of interoperability and seek to install PTC as 
rapidly as possible in all areas at once in order to meet the 2015 deadline. 

However, to do so would potentially increase operational risk. It would be in the 
public interest to give the railroads more time to implement PTC in a manner that 
minimizes overall risk. 

B. Interoperability Standards 

Ensuring the interoperability of PTC requires numerous interoperability 
standards. AAR and its member railroads have devoted considerable effort 
towards developing those standards. Attachment C describes the status of each of 
the interoperability standards required for PTC. 

VI. Rolling Out PTC 

Once the technical issues are resolved, FRA certifies the PTC systems, and 
PTC equipment is installed, the railroads will roll out PTC. This is not a simple 
matter. Most railroads will roll out PTC on a subdivision basis. On each PTC 
subdivision a number of milestones will occur prior to commissioning PTC, 
including the installation of WIUs, equipping locomotives, training employees, 
ensuring the accuracy of the track information, and installing and testing of 
communications infrastructure. Revenue service demonstrations will take place on 
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all routes and every potential signal display will have to be tested. Only at that 
point will PTC be ready. 

The time it will take to train employees should not be underestimated. On 
the Class I railroads alone, approximately 60,000 engineers and conductors, 6,500 
signal employees, 2,400 dispatchers, and thousands of others, including mechanics, 
electricians, and supervisors, will have to be trained on PTC. That cannot happen 
overnight. 

VII. The Railroads’ Tremendous Investment in PTC 

The railroads have already invested approximately $1.5 billion and spent 
millions of man-hours on the development of PTC and will be spending billions 
more - FRA estimates the industry’s installation costs will amount to $5.5 billion. 
Without going into the opportunity cost of this diversion of capital and human 
resources to PTC, the railroad industry has already devoted enormous resources to 
the effort to meet the government’s PTC deadline. Table 10 in Attachment A 
shows the individual railroad investment levels in PTC through 2011. 

VIII. Conclusion 

In December 2010 the United States Government Accountability Office 
(GAO) published a report expressing concerns about the ability of the railroad 
industry to meet the 2015 RSIA deadline (and concerns about PTC diverting 
funding from other critical needs). 2 GAO recognized the industry was embarking 
on the development and installation of unproven technologies, with much work to 
be done. GAO’s fears have proven to be well founded. Despite the railroads 
having spent approximately $1.5 billion to develop and install PTC, the December 
31, 2015, deadline for implementation of a nationwide interoperable PTC network 
is not achievable. 


2 GAO, “RAIL SAFETY: Federal Railroad Administration Should Report on Risks 
to the Successful Implementation of Mandated Safety Technology 
http :// www. gao. gov/assets/320/3 14033 .pdf . 

16 


39 



Attachment A 


PTC Data 1 


Table 1. Equipping Locomotives with PTC 


Railroad 

ARR 

BNSF 

CN 

CP 

CSX 

KCS 

NS 

UP 

Total 

# to be equipped 

54 

2000 

1,000 

1,000 

3,600 

520 

3411 

6,532 

18,117 

# partially equipped 
to date 

53 

376 

34 

52 

808 

40 

900 

360 

2623 

# fully equipped 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Table 2. Railroad Signal Personnel Hired or Retained Due to PTC 


ARR 

4 

BNSF 

820 

CN 

31 

CP 

25 

CSX 

450 

KCS 

26 

NS 

300 

UP 

383 

Total 

2039 


1 The data in this Attachment is based on estimates as of January 2012 and current 
PTC implementation plans on file with FRA, including amendments to plans that 
have been approved by FRA. 
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Table 3. Integrated WIU Installation 


Railroad 

ARR 

BNSF 

CN 

CP 

CSX 

KCS 

NS 

UP 

Total 

# integrated WIUs 
required to be deployed 

51 

6889 

1559 

423 

5029 

669 

4300 

11371 

30291 

# integrated WIUs 
deployed to date 

0 

948 

67 

23 

124 

100 

126 

1778 

3166 

# integrated WIUs 
remaining to be 
deployed 

51 

5941 

1492 

400 

4905 

569 

4174 

9553 

27085 


Table 4. Stand-alone WIU Installation 


Railroad 

ARR 

BNSF 

CN 

CP 

CSX 

KCS 

NS 

UP 

Total 

# stand-alone WIUs 
required to be deployed 

79 

1180 

462 

135 

1167 

507 

1628 

2941 

8099 

# stand-alone WIUs 
deployed to date 

4 

13 

0 

4 

0 

0 

39 

58 

118 

# stand-alone WIUs 
remaining to be deployed 

75 

1167 

462 

131 

1167 

507 

1589 

2883 

7981 


Table 5. Signal Replacement Projects 


Railroad 

ARR 

BNSF 

CN 

CP 

CSX 

KCS 

NS 

UP 

Total 

# locations of signal 
replacement required 

0 

3965 

116 

76 

1724 

300 

1850 

4200 

12231 

# locations replaced 
to date 

0 

532 

31 

0 

160 

64 

240 

200 

1227 

# locations remaining 
to be replaced 

0 

3433 

85 

76 

1564 

236 

1610 

4000 

11004 
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Table 6. Switches in Non-Signal PTC Territory 


Railroad 

ARR 

BNSF 

CN 

CP 

CSX 

KCS 

NS 

UP 

Total 

^on- 

signaled 

switch 

locations 

needing 

power & 

WIUs 

# needed 

79 

1180 

232 

569 

973 

153 

728 

974 

4888 

# equipped 
with power to 
date 

4 

84 

0 

11 

0 

13 

39 

58 

209 

# remaining to 
be equipped 
with power 

75 

1096 

232 

558 

973 

140 

689 

897 

4660 

# equipped 
with WIUs to 
date 

4 

13 

0 

11 

0 

0 

39 

58 

125 

Remaining to 
be equipped 
with WIUs 

75 

1167 

232 

558 

973 

153 

689 

897 

4744 

^on- 

signaled 

switch 

locations 

needing 

switch 

position 

monitors 

# needed 

79 

0 

232 

569 

973 

153 

728 

974 

3708 

# equipped to 
date 

4 

0 

0 

11 

0 

0 

39 

58 

112 

# remaining to 
be equipped 

75 

0 

232 

558 

973 

153 

689 

897 

3577 
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Table 7. Communications Deployment 


Railroad 

ARR 

BNSF 

CN 

CP 

CSX 

KCS 

NS 

UP 

Total 

# Base station 

220 MHz radios 

# needed 




116 

1285 





# installed 

0 

4 


0 

0 




4 

# of future 
installation 
s needed 

35 

727 

182 






4115 

# Wayside 
location 220 

MHz radios 

# needed 

128 

5863 


1203 





36544 

# installed 

0 

26 


m 


0 


0 

26 

# of future 
installation 
s needed 

128 

5837 




1457 

5478 

13700 

36518 

Locomotive 220 
MHz radios 

# needed 

54 

2000 

1000 

1000 

3600 

520 

3411 

6532 

18117 

# installed 

0 

2 

0 

1 

0 

0 

0 

0 

30 

# of 

locomotive 
s remaining 
to be 
equipped 

54 

1998 

1000 

999 

3600 

520 

3411 

6532 

18114 
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Table 8. Status of PTC GIS Projects 


Railroad 

ARR 

BNSF 

CN 

CP 

CSX 

KCS 

NS 

UP 

Total 

# PTC assets to be* 
mapped and extracted 
for GIS consumption 


95925 

25630 

20378 

114731 

9641 

77000 

130000 

476105 

# track 
miles 
required 
to be GIS 
mapped 

# miles 
mapped to 
date 


7237 

80 

534 

20710 

1977 

16107 

19500 

66745 

# miles to 
be mapped 

0 

16724 

4300 

2202 

855 

250 

0 

5900 

30231 

# track 
miles 
required 
to be data 
processed 

# miles 
processed 
to date 

0 

3410 

0 




231 

19500 

25473 

# miles 
remaining 
to be 

processed 


20551 

4300 

2632 

19,490 

2074 

16107 

5900 

71,654 

# track 
miles GIS 
data to be 
converted 
to PTC 
subdiv 
files 

# 

converted 
to date 

0 

2358 

0 

104 

302 

153 

231 

265 

3413 

# 

remaining 
to be 

converted 

600 

21603 

4300 

2632 

20753 

2074 

16107 

25135 

93204 


*The calculation of assets to be mapped includes the following: integer mileposts; 
signals; crossings; switches; interlockings/control point locations; permanent speed 
restrictions; the beginning and ending limits of track detection circuits in non- 
signaled territory; clearance point locations for every switch location installed on 
the main and siding tracks; and inside switches equipped with switch circuit 
controllers. 
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Table 9. Status of PTC Dispatch System Projects 


Railroad 

Date System will be PTC-capable 

ARR 

November 2012 

BNSF 

Completed 

CN 

December 2012 

CP 

December 2012 

CSX 

4 th quarter 2013 

KCS 

December 2012 

NS 

2 nd quarter 20 13 

UP 

Completed 

Table 10. PTC Investment 

Railroad 

PTC investment through 2011 
($) 


ARR 

29,000,000 


BNSF 

482,481,000 


CN 

43,435,000 


CP 

37,000,000 



333,000,000 



32,500,000 


NS 

265,000,000 


UP 

$335,000,000 


Total 

$1,557,416,000 
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ATTACHMENT C 


Interoperable Train Control (ITC) Specifications Summary 


# 

Specification 

Title 

Description 

Specification Type 

Estimated 

Completion Date 

1 

Locomotive to 
BackOffice 

ICD 

Message Formats for messages 
flowing between the 
locomotive and backoffice 

Interface Control 
Document 

03/20/2012 

2 

Wayside to 
Locomotive 

ICD 

Message formats for messages 
flowing between the wayside 
and locomotive 

Interface Control 
Document 

4/9/2012 

3 

Track Database 
File 

Track data file format for use 
by the PTC system 

Interface Control 
Document 

5/4/2012 

4 

Locomotive to 
Energy 

Management ICD 

Message formats for messages 
flowing between the 
locomotive and the energy 
management system 

Interface Control 
Document 

4/23/2012 

5 

Energy 

Management to 
BackOffice ICD 

Message formats for messages 
flowing between the backoffice 
and the energy management 
system 

Interface Control 
Document 

4/23/2012 

6 

Human Machine 
Interface (HMI) 
Specifications 

Onboard display standards 

Interface Control 
Document 

5/10/2012 

7 

Level 0 
Requirements 

Consists of the top level system 
requirements and objectives 
addressing the following 
areas; Statutory and 
regulatory, Safety, 

Performance and 
Interoperability 

Requirements 

Specification 

3/23/2012 

8 

Level 1 
requirements 

System level requirements for 
the onboard application 
derived from the Level 0 
requirements 

Requirements 

Specification 

3/23/2012 

9 

System Reference 
Architecture 

ITC Architecture Summary 

Architecture 

Specification 

3/30/2012 

10 

Systems 

Management 

Specifications for Systems 
Management 

Requirements 

Specification 

Complete 

11 

Time and 

Location ICD and 
Specifications 

Requirements specification for 
ITC Time and Location 
services 

Requirements 

Specification 

5/28/2012 

12 

Systems 
Management - 
Level 1 
Requirements 

System level requirements for 
the Systems Management 
derived from Level 0 
requirements 

Requirements 

Specification 

4/3/2012 
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# 

Specification 

Title 

Description 

Specification Type 

Estimated 

Completion Date 

13 

EMP Protocol 
Specification 

Edge message protocol: 

Message envelope for ITC 
Applications 

Protocol Specification 

Complete 

14 

Class C 
Specification 

Message transport for ITC 
Applications 

Protocol Specification 

Complete 

15 

Class D 
Specification 

Message transport for ITC 
Applications 

Protocol Specification 

Complete 

16 

Communications 
- Level 1 
Requirements 

System Level requirements for 
the messaging system derived 
from the Level 0 requirements 

Requirements 

Specification 

2/20/2012 

17 

PTC Data Model 

Definition 

Document 

Describes the PTC 

Intermediate Data model 

Database Definition 

6/14/2012 

18 

PTC Physical 
Database Model 

Physical Database Model 

Database Definition 

6/14/2012 

19 

PTC Logical 
Database model 

Logical Database Model 

Database Definition 

6/14/2012 

20 

S-9101 

Locomotive 

Electronic 

Architecture 

Interface from Locomotive 
OEM Control System to the 
Train Management Computer 

Architecture 

Specification 

Complete 

21 

Wayside 

Interface Unit 
(WIU) 

Requirements 

System level specifications f or 
WUIs 

Requirements 

Specification 

4/20/2012 

22 

Wayside Level 1 
Requirements 

System level requirements for 
the WIU derived from the 

Level 0 requirements 

Requirements 

Specification 

4/5/2012 

23 

Standalone 

Wayside 

Messaging Server 

Hardware specification for 
messaging server at the 
wayside 

Requirements 

Specification 

3/1/2012 

24 

Integrated 

Wayside 

Messaging Server 

Hardware specification for 
messaging server at the 
wayside 

Requirements 

Specification 

3/1/2012 

25 

Locomotive 
Messaging Server 
Specification 

Hardware Specification for 
messaging server on the 
locomotive 

Requirements 

Specification 

8/1/2012 

26 

Master Test 
Strategy 

Test strategy for the 
development of common test 
cases 

Test Plan 

6/19/2012 
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BEFORE THE 

PIPELINE AND HAZARDOUS MATERIALS SAFETY ADMINISTRATION 


DOCKET NO. PHMSA-20 14-0 105 (HM-251B): 
HAZARDOUS MATERIALS: OIL SPILL RESPONSE PLANS FOR HIGH- 
HAZARD FLAMMABLE TRAINS 


COMMENTS OF THE 

ASSOCIATION OF AMERICAN RAILROADS 
AND THE 

AMERICAN SHORT LINE AND REGIONAL RAILROAD ASSOCIATION 


The Association of American Railroads (AAR) 1 and the American Short 
Line and Regional Railroad Association (ASLRRA) 2 , on behalf of themselves and 
their member railroads, submit the following comments in response to the advance 
notice of proposed rulemaking (ANPRM) 3 that the Pipeline and Hazardous 
Materials Safety Administration (PHMSA) issued regarding Oil Spill Response 
Plans (OSRP) for High-Hazard Flammable Trains in conjunction with a notice of 
proposed rulemaking (NPRM) on Hazardous Materials: Enhanced Tank Car 
Standards and Operational Controls for High-Hazard Flammable Trains. 4 AAR 
and ASLRRA’ s member railroads account for most of the rail transportation of oil 
and have a substantial interest in both the NPRM and ANPRM. 

I. The Rail Industry has Engaged in Substantial Voluntary Action in 
Emergency Response Planning 

The railroad industry is continuously improving its overall safety record and 
its hazardous materials transportation record in particular. According to Federal 
Railroad Administration (FRA) statistics, since 2000, the rate of train accidents 


1 AAR is a trade association whose membership includes freight railroads that operate 83 percent of the line-haul 
mileage, employ 95 percent of the workers, and account for 97 percent of the freight revenues of all railroads in the 
United States; and passenger railroads that operate intercity passenger trains and provide commuter rail service. 

2 ASLRRA is a non-profit trade association that represents the interests of over 500 short line and regional railroad 
members in legislative and regulatory matters. 

3 79 Fed. Reg. 45,079 (Aug. 1, 2014). 

4 79 Fed. Reg. 45,016 (Aug. 1, 2014). 
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with a release for every thousand carloads of hazardous materials transported has 
declined 35 percent, from 0.020 to 0.013. These numbers show that 99.998 
percent of hazardous materials cars are transported to destination without a 
release. 5 The railroads’ safety record reflects the industry’s commitment to 
transporting hazardous materials safely. 

In the ANPRM, PHMSA asks for public comment regarding how voluntary 
industry actions inform the exploration of additional planning requirements for 
trains carrying large volumes of crude oil. Railroads have been very proactive in 
emergency response planning and outreach, demonstrated by the provisions of OT- 
55 and commitments made to DOT Secretary Foxx. 

In AAR’s Circular OT-55, the railroad industry committed to improving the 
relationship between carriers and local officials of communities through which 
hazardous materials are transported. Railroads agreed to assist local emergency 
planning committees when requested in assessing the hazardous materials moving 
through their communities and the safeguards that are in place to protect against 
unintentional releases. Upon written request, AAR members committed to provide 
bona fide emergency response agencies or planning groups with specific 
commodity flow information covering at a minimum the top 25 hazardous 
commodities transported through the community in rank order. The railroads also 
committed to assisting the local planning committees in developing emergency 
plans to cope with hazardous materials transportation incidents, and to assist 
community response organizations in preparations for responding to hazardous 
materials incidents. 

Pursuant to the industry’s commitment to Secretary Foxx 6 , AAR has 
developed an inventory of emergency response resources along routes over which 
Key Crude Oil Trains 7 operate for responding to the release of large amounts of 
petroleum crude oil in the event of an incident. This inventory also includes 
locations for the staging of emergency response equipment and, where appropriate, 
contacts for the notification of communities. Additionally, the railroads committed 


5 AAR Analysis of FRA Train Accident Database. Carloads from ICC/STB Waybill Sample, 1995-2012. 
Terminated carloads adjusted to counter known hazmat underreporting. 

6 Foxx, Anthony, “Letter to the Association of American Railroads.” Feb. 21, 2014. Available at 
http://www.dot.gov/briefmg-room/letter-association-american-railroads. 

7 Defined as trains transporting 20 or more loaded railroad tank cars containing petroleum crude oil. Id. 
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to continue to work with communities through which Key Crude Oil Trains move 
to address, on a location-specific basis, concerns that the communities may raise 
regarding the transportation of petroleum crude oil through those communities and 
take such action as the railroads deem appropriate. 

With regard to the training of emergency responders, tens of thousands of 
emergency responders from all across the country receive free hazmat training 
from railroads each year to help ensure that local emergency personnel will be 
prepared in the event of an accident. 8 Additionally, pursuant to the commitment 
made to Secretary Foxx, railroads allocated approximately $5 million in 2014 to 
develop and provide a hazardous material transportation training curriculum 
applicable to petroleum crude oil transport for emergency responders and to fund a 
portion of the cost of this training. One part of the curriculum is for local 
emergency responders in the field; and more comprehensive training is being 
conducted at the Transportation Technology Center, Inc. (TTCI) training facility in 
Pueblo, Colorado. Finally, railroads committed and are on schedule to put 1,500 
local emergency responders through the comprehensive training before the end of 
the year. In determining the training provisions necessary for a revised OSRP, 
PHMSA should take into account the good faith efforts that the railroad industry 
has provided and continues to provide in this area. 

II. The Threshold for an Oil Spill Response Plan Should Be a Train 
Carrying 1.000.000 Gallons of Crude Oil a Month 

Railroads have given this ANPRM careful consideration. Instead of 
confining our comments to merely answering the questions posed by PHMSA, the 
railroads have created proposed regulatory text that addresses specific elements for 
a comprehensive crude oil spill response plan. 9 Within the regulatory text, the 
railroads propose that railroads who own railroad lines containing Petroleum Crude 
Oil Routes (PCOR) on their systems comply with the comprehensive crude oil spill 
response plan requirements. A PCOR is defined as a railroad line where there is a 
minimum of twelve trains a year, which is an average of one train a month, that 
transport 1,000,000 gallons of petroleum crude oil (UN 1267 and/or UN3494) or 
more that is within 800 feet or closer from the centerline of track to a river or 


8 See https://www.aar.org/safety/Pages/Hazardous-Materials-Transportation.aspx. 

9 See attached, “Proposed Regulatory Language for Oil Spill Response Plans.” 
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waterway that is used for interstate transportation and commerce for more than 10 

miles. The proposed 1 ,000,000 gallon threshold for a PCOR is consistent with 

DOT’s Emergency Order 10 and is also consistent with the regulatory threshold for 

Facility Response Plans (FRPs) to be developed for bulk petroleum storage 

facilities 1 '.The 800 feet figure is based upon the experience of one of the railroads 

regarding the flow of petroleum product following a release from a railroad tank 

car. Finally, the 10 miles figure is based on what is required of the pipeline 

12 

industry by PHMSA regulations. 

III. The Oil Spill Response Plan Requirements Should Reflect the 
Railroads’ Proposed Regulatory Text 

The railroads’ proposal exceeds the basic requirements in 49 CFR part 130. 
The proposed regulatory language was created after a comprehensive review of 
existing PHMSA regulations pertaining to response planning, 13 requirements for 
an Integrated Contingency Plan, 14 and experience with State government requests. 
After explaining the purpose and applicability of the new part, the proposal 
describes who must submit a plan, defines a worst-case discharge of petroleum 
crude oil by railroad tank car, provides for the submission of alternative plans, 
describes the retention policy, provides the requirements for response resources 
and training, and it addresses administrative matters such as submission and review 
procedures. 

The railroads also propose that a railroad may submit an Annex to its 
Integrated Contingency Plan to fulfill the requirements of the proposed regulations 
if the Annex provides equivalent or greater spill protection than a plan required by 
the proposed regulations. At least one of the railroads has an Integrated 
Contingency Plan (ICP). ICPs are structured differently than, for example, what 
PHMSA regulations require in 49 C.F.R. parts 130 and 194, as they incorporate the 
requirements of multiple government agency requirements into one single response 

10 79 Fed. Reg. 27,363 (May 13, 2014). 

"See 40 C.F.R. part 112. 

12 See 49 C.F.R. part 194. 

13 See 49 C.F.R. parts 130 and 194. 

14 An Integrated Contingency Plan (ICP), allows a facility to comply with federal planning requirements from the 
Department of Transportation, the Environmental Protection Agency (EPA), the Coast Guard, the Occupational 
Safety and Health Administration (OSHA), and the Department of the Interior (DOI) by consolidating them into one 
functional emergency response plan. See EPA’s “Integrated Contingency Plan Guidance,” available at: 
http://www.eDa.gov/regionl/enforcement/eDcra/oneplan.ht ml. 
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plan. The ICP format is recognized by PHMSA, EPA, the Coast Guard, OSHA 
and DOI. The railroads urge PHMSA to avoid creating requirements for multiple 
plans addressing essentially the same events. Actual operating personnel need to 
be well-versed in response plans, and a situation where different plan requirements 
are triggered by very similar conditions could lead to confusion, error, and even 
delay when immediate action is needed. 

The proposed plan requirements also contain a training section. The 
railroads carefully considered current training practices and decided upon a more 
robust approach to comprehensive training for personnel that would be expected to 
respond to a release of crude oil on a PCOR. The railroads would maintain all 
training records for as long as the individual is assigned duties under the petroleum 
crude oil response plan. 

IV. PHMSA Needs to Provide More Guidance to Facilitate Cost 
Estimates 

PHMSA has asked commenters to weigh in on a number of issues pertaining 
to the potential costs of proposed regulations. Without further direction from 
PHMSA, the railroads can only provide projected unit costs of some of the items 
that are considered by the ANPRM, including the plan, equipment required under a 
plan, and drills and training exercises covered within the plan. For example, the 
railroads estimate that a petroleum crude oil spill response plan, without equipment 
cost included, could cost a railroad anywhere from $100,000 - $500,000. The 
equipment required by a plan would add substantial cost; for example, deploying a 
single boom per the plan’s requirements could cost up to $15,000. With the 
information given, the railroads estimate that a single training exercise or drill 
could cost between $60,000-150,000, depending upon what would be involved. 
These figures are based on railroads’ experience with recent training exercises. 
Without further guidance from PHMSA, is the railroads are unable to provide more 
specific cost estimates. 

V. Oil Spill Response Plans Should Not be Released to the General 
Public 

The railroads support providing information to relevant members of the 
emergency response community. Railroads have already been informing 
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government officials of the hazardous materials transported through their 
communities pursuant to AAR’s circular governing operating practices for the 
transportation of hazardous materials, OT-55. However, providing information to 
the State Emergency Response Commissions (SERCs) has already raised 
significant problems this year that exacerbate risks in security and public safety. 15 
Established under the Emergency Planning and Community Right-to-Know Act of 

1986. 16 a number of States contend that under their freedom of information laws, 
SERCs must disclose submitted information to the public. 

Earlier this year, in Emergency Order (EO) Docket No. DOT-OST-2014- 

0067. 17 DOT required that railroads make crude oil routing information available 
to SERCs. Specifically, the EO requires that a railroad provide to the SERC in 
each state in which it operates trains transporting 1 ,000,000 gallons or more of 
Bakken crude oil information on the number of such trains traveling per week 
through each county and the specific routes over which the trains operate. While 
the railroads do not believe it was DOT’S intention, the EO has often resulted in 
the information it requires railroads to disclose to SERCs being made publically 
available. 

In published propaganda that encourages individuals and small groups to 
commit acts of violence, foreign terrorist organizations have listed crude oil trains 
as potential targets. 18 Assessments and advisories by government intelligence and 
security agencies have affirmed these aspirations on the part of domestic extremist 
and foreign terrorist organizations. Additionally, activist groups have posted the 
route and operational information on public websites, encouraging trespassing on 
the tracks and placement of heavy obstacles to block the trains. 19 This ill-advised 
and illegal activity presents a serious risk of harm not only to the protesters and the 
train crew, but also to public safety generally. 


15 See AAR and ASLRRA’s comments to FRA-2014 — 001 1-N — 13 (Aug. 29, 2014) and AAR’s comments to 
PHMSA-2012-0082(HM-251). 

16 42 U.S.C. §§ 11001 etseq. 

17 79 Fed. Reg. 36,860 (June 30, 2014). 

18 See, e.g., Al-Malahem Media, “Palestine: betrayal of the guilty conscience,” August 2014, at 37. Available at: 
http://sitemultimedia.org/docs/SITE AOAP Palestine Betrayal Conscience.pdf . 

19 See, e.g., Oil Change International, “Oil Change International Crude-By-Rail Map,” August 20, 2014 (enabling 
downloading of specific locations of facilities involved in oil transport by rai). Available at: 
http://priceofoil.org/rail-map/ . See also Earth First, “Direct Action Manual,” Third Edition, at 265-270 (describing 
rail blockade tactics). Available at: hti p://earthnrstiournal.ora/merc h/ producl/carth-firs t-dircct-action-manual-third- 
e dition/ . 
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If required by DOT to share very specific OSRP information with the 
SERCs, the railroads are concerned that a potential bad actor would be able to 
obtain the information through the public disclosure process. Releasing to the 
public the worst case scenarios and the available response resources and equipment 
in the OSRPs could provide a bad actor with key information crucial to planning 
environmental terrorism activities. 

VI. Railroads Should Submit the Plans to FRA Only 

PHMS A asks in the ANPRM if other federal agencies with responsibilities 
for emergency response under the National Contingency Plan (e.g. U.S. Coast 
Guard, EPA) should also review and comment on the comprehensive OSRP with 
PHMS A. The railroads have looked to PHMS A’ s regulations pertaining to 
response plans for onshore oil pipelines for guidance in this area. The railroads 
understand that these similar plans, required of the regulated pipeline community, 
are submitted to PHMS A only. As with PHMS A’ s rail-specific regulations, FRA 
should be the agency to enforce regulations regarding railroad-required OSRPs. 
The railroads offer that OSRPs should also be submitted only to FRA, as primary 
regulator for rail safety issues, for review. 

Thank you for considering these comments. 


Respectfully submitted, 




Keith T. Borman 

Counsel for the American Short Line 
and Regional Railroad Association 
Suite 7020 
50 F St, N.W. 

Washington, D.C. 20001 
(202) 585-3448 


s&JW ^ \J~AyziSy--0 


Louis P. Warchot 
Sarah G. Yurasko 
Counsel for the Association 
of American Railroads 
Suite 1000 
425 Third St, S.W. 
Washington, D.C. 20024 
(202) 639-2503 


September 30, 2014 
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Docket No. PHMSA-2014-0105 (HM-251B) 

Proposed Regulatory Language for Oil Spill Response Plans 

Subpart A — General 

Contents 
§lxx.l Purpose. 

§lxx,3 Applicability. 

§lxx.5 Definitions. 

§lxx.l Purpose. 

This part contains requirements for petroleum crude oil spill response plans to reduce the 
environmental impact of petroleum crude oil discharged from railroad tank cars. 

§lxx.3 Applicability. 

This part applies to railroads that, due to the quantity of petroleum crude oil being transported, 
could reasonably be expected to have a risk of causing significant and/or substantial harm to the 
environment by discharging petroleum crude oil into or on any river of waterway that is used for 
interstate transportation and commerce. 

§lxx.5 Definitions. 

Adverse weather means the weather conditions that the operator will consider when identifying 
response systems and equipment to be deployed in accordance with a response plan. F actors to 
consider include ice conditions, temperature ranges, weather-related visibility, significant wave 
height as specified in 33 CFR Part 154, Appendix C, Table 1, and currents within the areas in 
which those systems or equipment are intended to function. 

Contract or other means is: 

(1) A written contract with a response contractor identifying and ensuring the availability of the 
necessary personnel or equipment within the shortest practicable time; 

(2) A written certification by the owner or operator that the necessary personnel or equipment 
can and will be made available by the owner or operator within the shortest practicable time; or 

(3) Documentation of membership in an oil spill response organization that ensures the owner's 
or operator's access to the necessary personnel or equipment within the shortest practicable time. 

Petroleum Crude Oil means petroleum crude oil shipped by tank car as UNI 267 and/or UN3494. 

On-Scene Coordinator (OSC) means the federal official designated by the Administrator of the 
EPA or by the Commandant of the USCG to coordinate and direct federal response under 
subpart D of the National Contingency Plan (40 CFR part 300). 

Qualified individual means an individual familiar with the petroleum crude oil spill response 
plan, trained in his or her responsibilities in implementing the plan, and authorized, on behalf of 
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the railroad, to initiate all response activities identified in the plan, to enter into response-related 
contracts and obligate funds for such contracts, and to act as a liaison with the on-scene 
coordinator and other responsible officials. The qualified individual must be available at all times 
the railroad is engaged in transportation subject to part 130 (alone or in conjunction with an 
equally qualified alternate), must be fluent in English, and must have in his or her possession 
documentation of the required authority. 

Response activities means the containment and removal of oil from the water and shorelines, the 
temporary storage and disposal of recovered oil, or the taking of other actions as necessary to 
minimize or mitigate damage to the environment. 

Petroleum Crude Oil Spill Response Plan (plan) means the railroad’s plan for responding, to the 
maximum extent practicable, to a worst case discharge of petroleum crude oil from railroad tank 
cars based on the defined route. 

Response resources means the personnel, equipment, supplies, and other resources necessary to 
conduct response activities. 

Worst case discharge means the largest foreseeable discharge of petroleum crude oil from 
railroad tank cars, including a discharge from fire or explosion, in adverse weather conditions. 

Subpart B — Petroleum Crude Oil Spill Response Plan 

Contents 

§lxx.7 Railroads required to submit plans. 

§lxx.9 Petroleum Crude Oil Route (PCOR). 

§lxx.ll Worst case discharge. 

§lxx.l3 Petroleum Crude Oil Spill Response Plan requirements. 

§lxx.l5 Submission of alternative response plans. 

§lxx,17 Plan retention. 

§lxx,19 Information summary. 

§lxx.21 Response resources. 

§lxx.23 Training. 

§lxx.25 Submission of plan. 

§lxx.27 Plan review and update requirements. 


§lxx.7 Railroads required to submit plans. 

(a) If you own railroad track encompassing a petroleum crude oil route as defined in section 
lxx.9 of this subpart you must submit a crude oil spill response plan to the Federal Railroad 
Administration (FRA). 

(b) Exception. A railroad meeting the applicability section of this part need not submit a response 
plan for a petroleum crude oil route (PCOR) where the railroad determines that it is unlikely that 
the worst case discharge from any point on the PCOR would adversely affect, within 12 hours 
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after the initiation of the discharge, any river or waterway that is used for interstate transportation 
and commerce. 

§lxx.9 Petroleum Crude Oil Route 

(a) A railroad must create and maintain a crude oil spill response plan if it owns railroad lines 
containing a Petroleum Crude Oil Route (PCOR). 

(b) A PCOR is defined in this part as: 

(1) Any railroad line that transports twelve or more trains each containing 1,000,000 
gallons of petroleum crude oil (UN1267 and/or UN3494) per year; and 

(2) Is within 800 feet or closer from the centerline of track to a river or waterway that is 
used for interstate transportation and commerce for more than 10 miles. 

§lxx.ll Worst case discharge. 

Each railroad shall determine the worst case discharge of crude oil from railroad tank cars on its 
PCORs and provide the methodology, including calculations, used to arrive at the volume. 

§lxx.l3 Petroleum Crude Oil Response Plan Requirements. 

(a) Each railroad must include in its plan procedures and resources for responding, to the 
maximum extent practicable, to a worst case discharge. 

(b) A railroad must certify in the plan that it reviewed the National Oil and Hazardous 
Substances Pollution Contingency Plan (NCP) and each applicable Area Contingency Plan 
(ACP) and that its response plan is consistent with the NCP and each applicable ACP as follows: 

(1) As a minimum to be consistent with the NCP a railroad response plan must: 

(i) Demonstrate a railroad’s clear understanding of the function of the Federal 
response structure, including procedures to notify the National Response Center 
reflecting the relationship between the railroad's response organization's role and 
the Federal On Scene Coordinator's role in pollution response; 

(ii) Establish provisions to ensure the protection of safety at the response site; and 

(iii) Identify the procedures to obtain any required Federal and State permissions 
for using alternative response strategies such as in-situ burning and dispersants as 
provided for in the applicable ACPs; and 

(2) As a minimum, to be consistent with the applicable ACP the plan must: 

(i) Address the removal of a worst case discharge and the mitigation or prevention 
of a substantial threat of a worst case discharge; 

(ii) Identify environmentally sensitive areas; 

(iii) Describe the responsibilities of the operator and of Federal, State and local 
agencies in removing a discharge and in mitigating or preventing a substantial 
threat of a discharge; and 

(iv) Establish the procedures for obtaining an expedited decision on use of 
dispersants or other chemicals. 

(c) Each plan must include: 

(i) An information summary as required in §lxx.l9, 
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(ii) Immediate notification procedures, 

(iii) Spill detection and mitigation procedures, 

(iv) The name, address, and telephone number of the oil spill response 
organization, if appropriate, 

(v) Response activities and response resources, 

(vi) Names and telephone numbers of Federal, State and local agencies which the 
operator expects to have pollution control responsibilities or support, 

(vii) Training procedures, 

(viii) Equipment testing, 

(ix) Drill program — a railroad will satisfy the requirement for a drill program by 
following the National Preparedness for Response Exercise Program (PREP) 
guidelines. A railroad choosing not to follow PREP guidelines must have a drill 
program that is equivalent to PREP. The railroad must describe the drill program 
in the response plan and OPS will determine if the program is equivalent to 
PREP. 

(x) Plan review and update procedures; 

(xi) A description of the railroad's response management system including the 
functional areas of finance, logistics, operations, planning, and command. The 
plan must demonstrate that the operator's response management system uses 
common terminology and has a manageable span of control, a clearly defined 
chain of command, and sufficient trained personnel to fill each position. 

§lxx,15 Submission of alternative plans. 

In lieu of submitting a plan required by §lxx.7, a railroad may submit an Annex of an Integrated 
Contingency Plan if the Annex provides equivalent or greater spill protection than a plan 
required under this part. 

§lxx.l7 Plan retention. 

(a) Each railroad shall maintain relevant portions of its plan at the railroad's headquarters or other 
designated location. 

(b) Each railroad shall provide a copy of its plan to each qualified individual. 

§lxx.l9 Information summary. 

(a) The information summary for the plan, required by §lxx,13, must include: 

(1) The name and address of the railroad; 

(2) The names or titles and 24-hour telephone numbers of the qualified individual(s) and 
at least one alternate qualified individual(s); 

(3) The description of the PCOR, including county(s) and state(s), for those routes in 
which a worst case discharge from railroad tank cars could potentially cause substantial 
harm to the environment; 

(4) A description of the PCOR; 

(5) The type of petroleum crude oil carried by the railroad tank cars (i.e., UN1267 and/or 
UN3494). 

§lxx.21 Response resources. 
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(a) Each railroad’s plan shall ensure, by contract or other approved means, the resources 
necessary to remove, to the maximum extent practicable, a worst case discharge of petroleum 
crude oil by railroad tank cars. 

(b) Each railroad shall identify in the plan the response resources which are available to respond 
within the time specified, after discovery of a worst case discharge, as follows: 

(1) Within 6 hours for designated high volume area as defined by the plan 

(2) Within 24 hours for all other river or waterways used for interstate transportation and 
commerce. 

§lxx.23 Training. 

(a) Each railroad shall conduct training to ensure that: 

(1) All personnel know — 

(i) Their responsibilities under the petroleum crude oil spill response plan, 

(ii) The name and address of, and the procedure for contacting, the operator on a 
24-hour basis, and 

(iii) The name of, and procedures for contacting, the qualified individual on a 24- 
hour basis; 

(2) Reporting personnel know — 

(i) The content of the information summary of the response plan, 

(ii) The toll-free telephone number of the National Response Center, and 

(iii) The notification process; and 

(3) Personnel engaged in response activities know — 

(i) The characteristics and hazards of the petroleum crude oil (UNI 267 and/or 
UN3493) discharged, 

(ii) The conditions that are likely to worsen emergencies, and the appropriate 
corrective actions, 

(iii) The steps necessary to control any accidental discharge of petroleum crude 
oil (UNI 267 and/or UN3494) and to minimize the potential for fire, explosion, 
toxicity, or environmental damage, and 

(iv) The proper firefighting procedures and use of equipment, fire suits, and 
breathing apparatuses. 

(b) Recurrent training. Designated employees must receive the training required by this subpart 
at least once every three years. For response training required under paragraph (a)(3) of this 
section, a designated employee must be trained at least once every three years or, if the plan is 
revised during the three-year recurrent training cycle, within 90 days of implementation of the 
revised plan. 

(c) Recordkeeping. Each railroad must create and retain a record of current training of each 
railroad personnel engaged in oil spill response, inclusive of the preceding three years, in 
accordance with this section for as long as that employee is employed by that employer as an 
employee engaged in oil spill response and for 90 days thereafter. A railroad must make the 
employee’s record of current training available upon request, at a reasonable time and location, 
to an authorized official of the Department of Transportation. The record must include: 

(1) The employee’s name; 
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(2) The most recent training completion date of the employee’s training; and 

(3) The name and address of the person providing the training. 

§lxx.25 Submission of plan. 

Each railroad shall submit one copy of the plan to the Federal Railroad Administrator. 

§lxx.27 Plan review and update requirements. 

(a) Each railroad shall update its plan to address new or different conditions or information. In 
addition, each railroad shall review its plan in full at least every 5 years from the date of the last 
submission. 

(b) If a new or different operating condition or information would substantially affect the 
implementation of the plan, the railroad must modify its plan to address such a change and, 
within 90 days of making such a change, submit the change to FRA. 

(c) If FRA determines that a change to the plan does not meet the requirements of this part, FRA 
will notify the railroad of any alleged deficiencies, and provide the railroad an opportunity to 
respond, including an opportunity for an informal conference, to any proposed plan revisions and 
an opportunity to correct any deficiencies. 
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COMMENTS OF THE 

ASSOCIATION OF AMERICAN RAILROADS 


The Association of American Railroads (AAR), 1 on behalf of itself and its 
member railroads, submits the following comments in response to the notice of 
proposed rulemaking (NPRM) on requirements for the transportation of flammable 
liquids by rail. 2 AAR’s member railroads account for most of the rail 
transportation of flammable liquids and have a substantial interest in the proposed 
tank car standards and operating requirements. 

I. Introduction 

AAR has been eagerly awaiting the notice of proposed rulemaking on tank 
car standards. In 201 1, AAR petitioned PHMSA to adopt new tank car standards 
for packing group I and II materials, including flammable liquids. In comments 
responding to the 2013 ANPRM, AAR endorsed new tank car standards for all 
class 3 flammable liquids, including those classified as packing group III. AAR 
strongly supports new tank car standards for all class 3 flammable liquids. 


1 AAR is a trade association whose membership includes freight railroads that 
operate 83 percent of the line-haul mileage, employ 95 percent of the workers, and 
account for 97 percent of the freight revenues of all railroads in the United States; 
and passenger railroads that operate intercity passenger trains and provide 
commuter rail service. 

2 See 79 Fed. Reg. 45,016 (August 1, 2014). AAR is filing separate comments on 
the issue of providing crude oil routing information to State Emergency Response 
Commissions. 
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However, PHMSA has proposed additional requirements that, if adopted, 
would have a devastating impact on the railroads’ ability to provide their 
customers with efficient rail transportation. In particular, the proposals for 
significantly more stringent speed limits than in place today and electronically- 
controlled pneumatic (ECP) brakes could dramatically affect the fluidity of the 
railroad network and impose tremendous costs without providing offsetting safety 
benefits. 

AAR and its member railroads have a record of putting safety first and 
taking action to enhance the safe transportation of hazardous materials, including 
flammable liquids. It is in that spirit that AAR files these comments on the NPRM. 
AAR has long been an advocate of improved tank car designs. But putting in place 
more stringent speed restrictions and requiring ECP brakes is not in the public 
interest. The result would be reduced network fluidity and traffic moving off rail 
lines onto less safe modes of transportation. 

The railroads have taken significant steps to enhance the safety of hazardous 
materials transportation. The railroads’ approach to hazardous materials 
transportation safety has three prongs. One is to enhance operating and 
infrastructure maintenance practices to reduce the probability of an accident 
occurring. The second is to strengthen the ability of tank cars to withstand an 
accident without a breach. The third is to enhance the ability of railroads and 
public officials to respond to a release of a hazardous material. 

The railroads have instituted a number of measures to reduce the probability 
of an accident occurring. In August 2013, AAR expanded the application of its 
recommended operating and maintenance practices for hazardous materials, 
embodied in Circular OT-55, to any train with 20 or more loaded cars containing 
hazardous materials, including flammable liquids. These voluntary measures 
include a maximum speed of 50 mph, passing restrictions, the placement of 
defective bearing detectors along the right-of-way, and enhanced track 
inspections. 3 

Furthermore, as set forth in a February 20, 2014, letter sent by Secretary 
Foxx to AAR, the Class I railroads committed to Secretary Foxx that they would 
institute special requirements for Key Crude Oil Trains (trains with at least 20 


3 AAR, Circular OT-55-N, “Recommended Railroad Operating Practices For 
Transportation of Hazardous Materials,” www.regulations.gov. Document No. 
PHMSA-20 12-0082-0009 (Aug. 15, 2013). 
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carloads of crude oil). 4 Specifically, the railroads committed to conducting route 
analyses for Key Crude Oil Trains in order to select the routes posing the least 
overall safety and security risk; limit Key Crude Oil Train speeds in High Threat 
Urban Areas (HTUAs) to 40 mph if the train has a legacy DOT-1 1 1 car with crude 
oil; use distributed power or 2-way end-of-train devices; perform additional track 
inspections; install wayside detectors every 40 miles, unless track configurations or 
safety considerations dictate otherwise; inventory emergency response resources; 
and spend $5 million in 2014 on training emergency responders, including the 
development of a crude oil emergency response training program at AAR’s 
Transportation Technology Center, Inc., (TTCI) and funding for emergency 
responders to attend the program, as well as a module for field training. The 
railroads have honored their commitment to Secretary Foxx. 

With respect to tank cars standards, in 201 1 AAR adopted its own, more 
stringent interchange standards for tank cars used to transport crude oil and 
ethanol, embodied in AAR Circular CPC- 1232, effective for cars ordered after 
October 1, 201 1. 5 That same year, AAR petitioned PHMSA to upgrade the tank 
car specification for packing group I and II materials. 6 In comments submitted on 
the 2013 ANPRM, AAR again sought more stringent tank car standards for 
packing group I and II materials and flammable liquids. 7 

The third prong of the railroads’ initiatives, emergency response, is 
addressed by the Advance Notice of Proposed Rulemaking also issued by PHMSA 
on August 1 . In addition to the emergency response measures addressed in 
Secretary Foxx’s February 20 letter, the railroads continue to train approximately 
20,000 emergency responders annually. Furthermore, in October AAR will be 
unveiling a new system enabling emergency responders to obtain information on 
the hazardous materials in a train through an app. AAR more fully discusses 
emergency response issues in its comments responding to the ANPRM. 

The railroads’ safety record demonstrates that these and other measures have 
borne fruit. The context for this rulemaking proceeding is a railroad industry that 
is continuously improving its overall safety record and its hazardous materials 
transportation record in particular. According to Federal Railroad Administration 
(FRA) statistics, the rate of train accidents per million train miles has dropped 42 
percent since 2000, from 4.13 to 2.41. In the same time period, railroad employee 


4 See http://www.dot.gov/briefmg-room/letter-association-american-railroads. 

5 www.regulations.gov . Document No. PHMSA-20 12-0082-0020. 

6 P-1577, www.regulations.gov. Document No. PHMSA-20 12-0082-0005. 

7 www.regulations.gov . Document No. PHMSA-20 12-0082-0090 (Nov. 14, 2013). 
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casualty rates have shown a similar decline, dropping from 3.44 casualties per 100 
full time employees annually to 1.84. 8 Since 2000, the rate of train accidents with 
a release for every thousand carloads of hazardous materials transported has 
declined 62 percent, from 0.020 to 0.008. Looking at the record from another 
perspective, 99.997 percent of hazardous materials cars are transported to 
destination without a release. 9 

The NPRM proposes major new requirements in four areas: (1) speed 
restrictions; braking systems; routing analyses; and tank car specifications. AAR 
summarizes the major sections of its comments on each of these areas below. 

Section II {operating restrictions) describes the severe operational concerns 
should PHMSA decide to impose speed restrictions beyond the HTUAs. 

Expanded speed restrictions would degrade the fluidity of the rail network. 
Network fluidity is important not only because it improves the quality of service to 
customers and lowers costs; it is also important because it enhances the overall 
safety of the transportation network and reduces the environmental impact of 
transportation. Ill-advised action by PHMSA to lower the speed limit would 
inevitably have a ripple effect on other traffic (that PHSMA admittedly ignores). 
The result would be the diversion of traffic off the rail network and onto less safe 
and less environmentally friendly modes of transportation. 

Section III {ECP brakes) describes the substantial flaws in the justification 
for mandating the use of ECP brakes for the transportation of flammable liquids. 
The technology is not widely used in the industry. The Federal Railroad 
Administration (FRA) already undertook a rulemaking proceeding on ECP brakes 
just six years ago in which it concluded that it could not justify mandating ECP 
brakes. In this section, AAR respectfully urges PHMSA to show the same wisdom 
that FRA showed in 2008. 

Section IV {routing analysis) of these comments addresses PHMSA’ s 
proposal to require routing analyses and require railroads to adjust their routes 
accordingly. As is the case with speed restrictions, adjusting the routing for too 


8 http://safetvdata.ffa.dot.gov/officeofsafetv/publicsite/summai-v.aspx (September 

2014 data) . 

9 AAR Analysis of FRA Train Accident Database as of September 2014. Carloads 
from ICC/STB Waybill Sample, 1995-2012. For the year 2013, carloads from the 
BOE Annual Report. Association of American Railroads, Bureau of Explosives, 
“Annual Report of Hazardous Materials Transported by Rail: 2013,” p. 13, Ex. 9 
(Report BOE 13-1, July 2014). 
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many trains when there is no significant safety advantage would also impair 
network fluidity. In this section, AAR urges PHMSA to limit the adverse impact 
on network fluidity by restricting the scope of the trains subject to the routing 
provisions. 

Section V ( tank car design ) of AAR’s comments addresses AAR’s 
perspective on improvements to the current tank car standards. AAR supports 
strengthening the standards governing the transportation of flammable liquids. 
AAR also emphasizes that the new tank car standards should apply to all tank cars 
transporting flammable liquids, not just those in so-called HHFT trains. 

Section VI addresses some miscellaneous concerns, including the pejorative 
and misleading label chosen by PHMSA to describe trains carrying flammable 
liquids. 

II. Speed Restrictions Could Substantially Impact Network Fluidity 

PHMSA has suggested speed restrictions that would substantially impair 
railroad service without providing substantial safety benefits. Consequently, 
consistent with the railroads’ agreement with Secretary Foxx, PHMSA should go 
no further than applying a 40 mph speed restriction to HTUAs. 

A. Network Fluidity Must be Preserved. 

The backdrop for PHMSA’ s speed limit alternatives is a railroad network 
that in key places is at or near capacity. An onerous speed limit has the potential to 
affect significantly the fluidity of the railroad network, to the detriment of freight 
railroads and their customers, as well as passenger railroads that operate over 
freight tracks. Indeed, a fluid rail network is also in the public interest from safety, 
security, and environmental perspectives. 

While it is good news for the economy and the railroad industry that railroad 
business is on the rebound from recession levels, network fluidity has declined. 
Figure 1 shows rebounding railroad traffic; Figures 2 and 3 show that the network 
fluidity is suffering due to a number of factors such as a change in the commodity 
mix . 10 Figure 2 shows that average train speeds over the last year on the major 
railroads declined and Figure 3 shows that terminal dwell time increased. Figure 4 
shows the change in commodity mix. 


10 Figure 1 is based on data from the seven Class I railroads. Figures 2 and 3 are 
based on data from six of the seven Class I railroads. 
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Figure 1 . Rail Traffic Has Rebounded 
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Figure 2. Average Train Speeds Are Declining 
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Figure 3. Dwell Time Is Increasing 
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Figure 4. The Traffic Mix is Changing 
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Onerous requirements to reduce the speed of trains for flammable liquids 
would affect not only those trains, but other freight and passenger trains as well. 
The impact on railroad capacity can be compared to traveling on a 2-lane highway. 
Slowing down one car or truck affects trailing vehicles. Similarly, slowing down 
one train affects trailing movements, except that the impact on railroad traffic is 
much worse because the opportunities to pass are much more constrained than on a 
highway. Trains can pass only at widely-spaced locations on a railroad, whether 
single or double-tracked. Research on rail capacity has shown, and rail operators 
have long understood, that reducing speeds reduces network capacity and that 
heterogeneity in speed exacerbates this effect." 

In publishing the NPRM, PHMSA acknowledges its analysis of speed 
restrictions does “not estimate any effects from speed restrictions on other types of 
rail traffic throughout the rail network (e.g., passenger trains, intermodal freight, 
and general merchandise).” 12 This is a glaring omission. The primary and 
unavoidable cost of any speed restriction is a decrease in network fluidity and 
capacity. Decreased network fluidity results in increased operating costs for all 
trains that must travel slower because of the slower network. Decreased network 
fluidity also leads to increased capital costs, as railroads are forced to invest to 
expand corridors where capacity is constrained because of speed restrictions. 
Furthermore, decreasing the capacity and efficiency of the railroad network means 
that significant volumes of railroad traffic will be diverted to the highways. The 
result would be more highway traffic, more pollution, and an overall decrease in 
transportation safety. 

PHMSA asks if a 40 mph speed restriction is necessary. 13 PHMSA does not 
need to regulate the speed of flammable liquid trains. There is no demonstration of 

11 C. Martland, “Railroad Train Delay and Network Reliability,” AAR Report R- 
991 (March 2008); M. Dingier et ah, “Effect of train-type heterogeneity on single- 
track heavy haul railway line capacity,” Proceedings of the Institution of 
Mechanical Engineers, Part F: Journal of Rail and Rapid Transit, 

DOI: 10.1 177/0954409713496762 (2013); S. Sogin et al., “Analyzing the 
Incremental Transition from Single to Double Track Railway Lines,” Proceedings 
of the International Association of Railway Operations Research 5th International 
Seminar on Railway Operations Modelling and Analysis, Copenhagen, Denmark 
(May 2013); S. Sogin et al., “Comparison of capacity of single- and double-track 
rail lines,” Transportation Research Record: Journal of the Transportation 
Research Board 2374: 111-118 (2013). 

12 79 Fed. Reg. 45,047. 

13 79 Fed. Reg. 45,047. 
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a need to do more than the railroads have already done. Circular OT-55 restricts 
the speed of Key Trains to 50 mph and as discussed earlier, the Class I railroads 
have voluntarily committed to reducing the speed of Key Crude Oil Trains with at 
least one legacy DOT-1 1 1 tank car to 40 mph in HTUAs. However, AAR does not 
oppose a speed restriction based on the voluntary actions already taken as long as 
the restrictions apply on a temporary basis until legacy DOT-1 1 1 cars are replaced 
or retrofitted and network fluidity is maintained. AAR does oppose speed 
restrictions that would adversely affect network fluidity without providing a 
significant safety benefit. 

Operating restrictions that could adversely affect the railroad’s ability to 
transport goods should be viewed in the context of other restrictions that affect the 
fluidity of the railroad network. For example, the PTC regulatory scheme also 
requires reduced train speeds when problems occur with the PTC system. 

Reduced network fluidity and capacity are not in the public interest. 
Railroads not only offer economic advantages, they also are an environmentally 
superior mode of transportation. An onerous speed limit could result in the 
diversion of traffic to other modes or prevent additional traffic from being 
transported on the railroad network. 

B. Application of a Sneed Limit to Every HHFT as Defined Would Severely 

Impact the Railroad Network. 

In assessing the potential impact of the additional speed restrictions 
suggested by PHMSA in the NPRM, there is an initial methodological problem. It 
appears that PHMSA intends for additional speed restrictions to apply only to unit 
trains: “this rule primarily impacts unit train shipments of ethanol and crude oil.” 14 
It also appears that PHMSA intended for the speed restrictions to be short-term 
measures that would be lifted once legacy DOT-1 1 1 cars are replaced or 
retrofitted. 

However, PHMSA suggests the application of speed restrictions to high- 
hazard flammable trains (HHFTs), defined as any train with 20 or more cars 
containing a flammable liquid. Seemingly contrary to PHMSA’ s intent to address 
unit trains, these requirements would apply to manifest trains transporting blocks 
of flammable liquids that amount to less than 20 tank cars individually, but 
together exceed the 20-car threshold. There are a considerable number of such 
trains. In fact, several Class I railroads report that 20 to 60 percent of their trains 


14 79 Fed. Reg. 45,017. 
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containing 20 or more tank cars of flammable liquids are manifest trains, not unit 
trains. 15 

It appears unlikely PHMSA intended to apply a 40 mph speed limit to any 
manifest train with 20 or more tank cars containing flammable liquids. In focusing 
on unit trains, PHMSA clearly is concerned about potential accidents where a 
significant number of flammable liquid cars are grouped together. 

Applying a 40 mph limit to any HHFT, as the term is defined, could 
dramatically impact the fluidity of the railroad network. Consequently, AAR 
proposes to limit applicability of a 40 mph speed limit in HTUAs to a train with a 
single block of 20 or more loaded tank cars containing a flammable liquid when at 
least one of the tank cars is a legacy DOT-1 1 1 tank car. To avoid the theoretical 
problem of a large number of flammable liquid cars in a train separated so that the 
20-car threshold is not met, AAR proposes there be an overall threshold of 35 
loaded tank cars, including at least one legacy DOT- 111 tank car, whether or not 
those 35 tank cars are in a single block. Thirty-five tank cars is the threshold 
PHMSA has used for providing routing information for crude oil shipments to 
State Emergency Response Commissions. 16 

Using a 20-car block threshold for application of the 40 mph speed limit, 
subject to an overall threshold of 35 tank cars, is consistent with PHMSA’ s focus 
on unit trains. AAR recognizes, however, that the commitment to Secretary Foxx 
to operate Key Crude Oil trains at 40 mph in HTUAs (if the trains contain a legacy 
DOT-1 1 1 tank car) is not limited to whether the 20 cars are in a block. AAR’s 
members have no intention of going back on that commitment. Therefore, for 
crude oil only, AAR would not oppose a 40 mph limit within HTUAs if 20 loaded 
tank cars are in a train and at least one of those cars is a legacy DOT- 111 tank car, 
regardless of whether the 20 cars are in a single block. 


15 PHMSA implies the NPRM only applies to crude oil and ethanol (“this rule 
primarily impacts unit train shipments of ethanol and crude oil; because ethanol 
and crude oil are most frequently transported in high volume shipments”). 77 Fed. 
Reg. 45,017. Other flammable liquids are transported in trains with twenty or 
more flammable-liquid cars. 

16 79 Fed. Reg. 45,041 (“a 1,000,000 gallon threshold for a unit train would require 
notification . . . for unit trains composed of approximately 35 cars of crude oil”). 
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C. An Expanded 40 MPH Speed Restriction Could Dramatically Impair 
Railroad Service. 

A 40 mph speed restriction expanded beyond HTUAs could be devastating 
to network fluidity. Freight and passenger service alike would be affected. 

Large railroads use a simulation program called “Rail Traffic Controller” 
(RTC) to measure track capacity and train performance. This software contains 
two basic types of files: one set represents infrastructure (track, signals, grades, 
curves, speed limits, etc.); the other set represents trains (type, frequency 
distribution, lengths, trailing weights, locomotive consists, priority, speed limits, 
schedule times, etc.). The dispatch logic in the simulation model replicates the 
logic that train dispatchers use when controlling the flow of trains across a railroad 
district: this logic has been repeatedly tested against observed reality to ensure that 
model results accurately predict the consequences that can be expected in day-to- 
day operations if changes are made to any of the many independent variables that 
can affect the railroad. Thus, the model can quantify the impact of adding or 
extending sidings, of adding more double or triple track main line, of increasing 
train lengths, of adding passenger trains to a freight route, of changing the signal 
system, or of changing operating practices or rules. 17 One caveat with respect to 
RTC modeling is that the model assumes perfect dispatching and operations with 
low variability. Thus, RTC modeling can be somewhat overly optimistic with 
respect to network fluidity. 

In the short time available for modeling, specific corridors were analyzed for 
the potential impact of a nationwide 40 mph speed restriction. BNSF analyzed 
segments on its northern and southern transcontinental routes, from Aurora, 

Illinois, to Vancouver, Washington, and from Kansas City to Los Angeles. On 
both these routes trains operate at speeds up to 70 mph. A 40 mph speed limit for 
HHFTs would result in following trains slowing down until the HHFT reached an 
“overtake” permitting the faster train to pass. 

The modeling revealed the severe impact on network fluidity from a 40 mph 
nationwide speed restriction. On the Aurora - Vancouver segment, one Amtrak 
schedule would be 22 minutes slower than at present. The impact on freight trains 
would be greater; intermodal trains would lose more than 1 .5 hours and other 


17 The railroads recognize that they have unique modeling capability. Should 
PHMSA so desire, they would be pleased to explain in more detail their modeling 
capabilities and conduct additional modeling for PHMSA. The railroads’ 
modeling was limited by the short time available. 
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freight trains would lose almost three hours. The potential impact on the Kansas 
City - Los Angeles route would be even greater. Currently, ethanol constitutes the 
primary flammable liquid traffic on the KC — LA route. BNSF believes crude oil 
will begin to move on this route, increasing the number of trains subject to the 40 
mph restriction. Furthermore, the Kansas City - LA route is more susceptible to 
delays from a 40 mph restriction because a greater number of trains are subject to 
the 40 mph restriction and because there are twice as many trains on that route as 
on the northern route. BNSF estimates that overall, a nationwide 40 mph speed 
restriction could result in an 8 percent loss of capacity on the BNSF network, up to 
a 65 percent loss of capacity on some subdivisions and routes. 

Union Pacific ran over 300 simulations on seven corridors using RTC. 

These simulations found impacts ranging as high as 5 mph on overall train speed 
(not just HHFTs). On many subdivisions, because of the impact on network 
fluidity all capacity for additional trains would be lost; on other subdivisions, much 
of the “excess” capacity that exists today would be lost. 18 

It should be noted that a speed limit could have impacts other than network 
fluidity. Both CSXT and the Alaska Railroad have noted they would need to 
establish new crew change points because on certain routes their crews will not be 
able to make an entire trip to long-standing, previously-established crew change 
points. 

D. PHMSA Should Apply the 40 mph Sneed Restriction Only to HTUAs. 

Given the dramatic effect speed restrictions can have on railroad service, 
they should be imposed with caution. It is not in the public interest to make 
railroad service less efficient and more expensive. 

The 40 mph speed restriction for HTUAs for Key Crude Oil Trains, as set 
forth in Secretary Foxx’s February 20 letter, addresses the cities with the largest 
populations that have been identified as facing the most risk. There is nothing in 
the record showing a need to expand speed restrictions beyond HTUAs. 

PHMSA’ s own analysis supports applying the proposed 40 mph speed 
restriction for HHFTs to HTUAs only. Table 6 in the NPRM contains PHMSA’ s 
analysis of the 20-year costs and benefits of the various tank car and speed 
restriction options set forth in the NPRM. 19 Using the midpoint of the benefit 


18 Union Pacific used the Train Performance Simulator along with RTC to model 
the impact of speed restrictions. 

19 See 79 Fed. Reg. 45,022. 
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range for each option in the table, the most effective option from the perspective of 
PHMSA’s cost-benefit analysis, regardless of the tank car standard chosen, is the 
HTUA option. 

Consequently, AAR does not oppose applying the 40 mph speed restriction 
for HHFTs to HTUAs, consistent with existing DOT policy (and subject, of course, 
to limiting the trains subject to the speed restriction as discussed in section II.B 
above). 

E. PHMSA’s Analysis of the Proposed Benefits of Sneed Restrictions Is 

Inconsistent with Other Analysis. 

PHMSA asserts that “a 40-mph speed limit, from 50-mph, will reduce the 
severity of a HHFT accidents [s/c] by 36 percent, due to the reduction in kinetic 
energy by 36 percent.” 20 PHMSA made similar claims with respect to ECP brakes, 
which AAR debunks later in these comments. In the short time available, AAR 
did not have time to undertake analysis of this claim. However, work by the 
University of Illinois calls into question the accuracy of this assertion, or at least its 
significance. 

In 201 1, the University of Illinois published the results of a regression 
analysis of the relationship between track class, train derailment speed, and 
accident severity for mainline derailments on Class I railroads. 21 The 
methodology used by the University of Illinois permits an analysis of the 
relationship between speed and the number of cars derailing. AAR asked the 
University of Illinois to use its methodology to examine the effect of reducing train 
speed from 50 mph to 40 mph. The University of Illinois found that the reduction 
in train speed reduces the number of cars derailed, not necessarily releasing 
contents, from an average of 12.4 to 11.1. 

AAR suggests that reducing the average number of cars derailed in an 
accident by 1 .3 does not justify significantly reducing the ability of the nation’s 
railroads to provide the service their customers expect. Expanding the speed limit 
restriction beyond HTUAs cannot be justified. 


20 79 Fed. Reg. 45,047. 

21 X. Liu at al., “Analysis of Derailments by Accident Cause: Evaluating Railroad 
Track Upgrades to Reduce Transportation Risk,” Transportation Research Record: 
Journal of the Transportation Research Board, No. 2261, pp. 178-185 (2011). 
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III. ECP Brakes Should Not be Mandated 

AAR strongly opposes any requirement to use ECP brakes. ECP brakes 
would be extremely costly without providing an offsetting benefit. Furthermore, 
PHMSA’s speculation about safety benefits associated with ECP brakes amounts 
to nothing more than that; the analysis in the rulemaking docket is substantially 
flawed. 

This is the second time within a decade that DOT has sought to impose ECP 
brakes on the railroad industry. As FRA admitted in proposing ECP brake 
regulations in 2007, the agency “has been an active and consistent advocate of 
ECP brake system implementation.” 22 However, underlying the drive for ECP 
brakes is the lack of safety justification. 

In the 2007-2008 ECP rulemaking proceeding, FRA could not justify 
requiring ECP brakes on a cost-benefit basis and thus did not mandate their use. 
Instead, FRA offered the industry incentives in the form of regulatory relief. 23 
Significantly, FRA recognized that ECP brakes were limited in the effect they 
could have on accidents. FRA stated that “at speeds greater than those on class 1 
track (maximum train speed of 10 mph) or track class 2 (maximum speed 25 mph), 
the engineer will not have enough reaction time to prevent a collision, even with 
ECP brakes.” 24 

In its Regulatory Analysis for its 2008 ECP rule, FRA postulated $190 
million in safety and environmental benefits over a 20-year period. In contrast, 
FRA estimated the costs would be $1.7 billion, a cost/benefit ratio of almost 9 to 
1 . 25 FRA assumed that business benefits would more than compensate for the 
costs of ECP brakes, but industry to this day has not identified business benefits 
that would justify transitioning to ECP brakes. Note that FRA’s estimated costs 
were based on a limited number of trains using ECP brakes as a result of the 
incentives FRA offered. 


22 72 Fed. Reg. 50,820 (Sept. 4, 2007). 

23 See the final rule at 73 Fed. Reg. 61,512 (Oct. 16, 2008). 

24 FRA, “Electronically Controlled Pneumatic Brake Systems - Final Rulemaking 

— Regulatory Analysis, www.regulations.gov, . Document No. FRA-2006-26175- 
0065, p. 32 (June 2008). 

25 FRA, “Electronically Controlled Pneumatic Brake Systems - Final Rulemaking 

— Regulatory Analysis, www.regulations.gov. Document No. FRA-2006-26175- 
0065, pp. 4, 5, (June 2008). 
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Although the fundamental economics of ECP brakes has not changed, a 
scant six years later, DOT is again raising the issue of requiring ECP brakes. 
Apparently, the rationale for this proceeding is not that ECP brakes would help 
avoid accidents. Rather, the rationale is that the consequences of accidents would 
be mitigated by resulting in fewer cars being punctured. 

The shift in rationale for ECP brakes, however, has led to the same result - 
DOT cannot justify an ECP mandate. The discussion of ECP brakes in the NPRM 
is faulty with respect to both costs and benefits. 

A. Analysis Does Not Support the Purported Benefits of ECP Brakes. 

FRA’s conclusions about the effectiveness of ECP brake systems are based 
on modeling analysis by Sharma & Associates, Inc. 26 Based on Sharma’s work, 
PHMSA concludes that ECP brakes would “have 36 percent fewer car puncture 
[s/c] compared to the same train without ECP brakes.” 27 The estimate of a 36 
percent reduction in accident severity is based on the reduction in the kinetic 
energy of the tank cars trailing the point of derailment. However, as will be 
shown, ECP brakes would have a minimal impact on the severity of a derailment. 

Sharma’s estimated reduction in the kinetic energy upon which PHMSA 
bases its premise of the effectiveness of ECP brakes is based on a very limited set 
of simulations and looks only at derailments that occur at the head end of a train. 
Sharma states that, “given that this is based on a limited simulation set, the results 
could be optimistic, and should be taken with a grain of salt. . .it is anticipated that 
the percent improvement due to ECP would likely drop to about 25%.. .” 28 There is 
no indication of how the 25 percent estimate was derived, but the wide range of 
reported estimates for potential reduced accident severity with ECP brakes 
suggests a more complete analysis with validation against actual events is 
necessary to understand the actual potential benefit. 

Another problem with the Sharma analysis is the bias resulting from limiting 
the analysis to trains with 80 cars. The result is likely a bias that overestimates the 
effect of ECP brakes. When conventional brake systems are used, the longer the 


26 Sharma & Associates, “Objective Evaluation of Risk Reduction from Tank Car 
Design & Operations Improvements,” www.regulations.gov . Document No. 
PHMSA-20 12-0082-0209 (July 2014) (hereinafter Sharma & Associates). 

27 “Calculating Effectiveness Rates for Emergency Brake Signal Propagations 
Systems,” www.regulations.gov. Document No. PHMSA-20 12-0082-02 10, p. 3 
(July 2014) (hereinafter referred to as Calculating Effectiveness Rates). 

28 Sharma & Associates, p. 13. 
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train the longer the period for all the train brakes to be applied. Additionally, the 
deceleration effects of other cars blocking the motion of a car and the ground will 
be comparatively less for a longer string of cars since the residual mass behind the 
point of derailment will be larger. 29 

AAR’s Transportation Technology Center, Inc., undertook its own modeling 
of the effect of ECP brakes, with an independent review by Applied Research 
Associates, Inc. (ARA). 30 TTCI used the Train Operations and Energy Simulator 
(TOES™) model that has been in use for nearly 30 years, has been validated many 
times over, and is considered an industry standard for train dynamics modeling. 
TTCI’s study examined several of the derailments cited in the NPRM, as well as 
other similar types of derailments to develop and validate a methodology for 
estimating the potential reduction in accident severity. TTCI’s methodology uses 
output from TOES to model the contribution of the braking system and other 
forces acting on the train in dissipating the energy in the train. 

TTCI’s analysis considered a number of factors that do not appear to be 
analyzed by PHMSA or Sharma, including: 31 

• The magnitude of the force applied to the cars trailing the point of 

derailment. There is a considerable amount of force that works to decelerate 
the mass of the cars trailing the point of derailment due to the blockage 
resulting from the derailment itself, which significantly limits the potential 
contribution from any braking system. In addition, as Sharma 
acknowledges, friction from the ground needs to be taken into account. 
However, Sharma does not adequately take friction provided by the ground 
into account. Sharma uses coefficients of friction between 0.27 and 0.33. 32 
ARA demonstrates that those coefficients are far too low and differ from 


29 S. Kirkpatrick, Applied Research Associates, Inc., “A Review of Analyses 
Supporting the Pipeline and Hazardous Materials Safety Administration HM-25 1 
Notice of Proposed Rulemaking, p. 6 (Sept. 29, 2014) (Attachment A) (hereinafter 
referred to as Kirkpatrick). 

30 J. Brosseau, “Analysis and Modeling of Benefits of Alternative Braking Systems 
in Tank Car Derailments,” Transportation Technology Center, Inc., R-1007 
(September 2014) (Attachment B) (hereinafter referred to as Brosseau). 

31 See Brosseau, pp. 1, 2. 

32 Sharma & Associates, p. 5. 
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previously published work, including research conducted by DOT'S Volpe 
Center. 33 

• The potential for a derailment to occur anywhere within the train. The 
maximum potential benefit of a given braking system is when the derailment 
occurs at the head end of the train. Extensive statistical analysis of FRA 
data shows that the point of derailment is in the first 10 positions of the train 
in only 25 percent of derailments; in the remaining 75 percent of derailments 
the point of derailment is distributed evenly throughout the remainder of the 
train. 34 Recognizing that the benefit will vary depending on the point of 
derailment in the train, derailments that occur at various points in the train 
must be considered in order to assess the potential benefit of alternate 
braking systems. Modeling only derailments that occur near the front of the 
tr ain overstates the effects of brakes on derailment severity, thereby 
overestimating the effect of ECP brakes. 

• The variability in the response of a train to various types of derailments. 
There are a wide variety of types of derailments and derailment causes and, 
while certain types of derailments will result in a pile up of cars at the point 
of derailment, others will have far less dramatic results. Both the point of 
derailment and the distribution of the number of cars derailed are strongly 
affected by the derailment cause. 35 The effect of a braking system on 
derailments in which a pileup does not occur is more difficult to quantify, 
but should be recognized in an assessment of the potential reduction in 
accident severity. 

TTCI’s approach was validated using event recorder data from remote 
distributed power locomotives involved in derailments such as the Aliceville, 
Alabama, derailment cited in the NPRM. The event recorders provided accurate 
rear-of- train speed profiles to validate TTCI’s approach. The speed profiles and 


33 Kirkpatrick, pp. 3, 4. 

34 X. Liu et al., "Probability Analysis of Multiple-Tank-Car Release Incidents in 
Railway Hazardous Materials Transportation," Journal of Hazardous Materials, 
Vol. 276, pp. 442-451 (2014) (hereinafter referred to as Liu); R. Anderson and C. 
Barkan, "Derailment Probability Analyses and Modeling of Mainline Freight 
Trains," Proceedings of the Eighth International Heavy Haul Conference, Rio de 
Janeiro, pp. 491—497 (June 2005.) 

35 Barkan et al., "Railroad Derailment Factors Affecting Hazardous Materials 
Transportation Risk," Transportation Research Record: Journal of the 
Transportation Research Board, No. 1825, pp. 64-74 (2003); Liu, pp. 442- 451. 
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stopping distances modeled compare well to the data from these actual 
derailments, as shown in Figure 4 below, which compares the speed profile from 
the event recorder of the remote distributed power locomotive in the Aliceville, 
Alabama, derailment with the simulated speed accounting only for emergency 
braking and the simulated speed accounting for emergency braking and the 
collision force. Figure 4 shows that TTCI’s simulated speed, taking into account 
emergency braking and the collision force, closely tracks the speed shown by the 
event recorder. 

Figure 4. Simulated Train Speed v. Recorded Speed 36 



^—Simulated Speed with Emergency Braking Only 
^—Simulated Speed with Emergency Braking and Collision Force 
Event Recorder Speed 


TTCI’s model concludes that if ECP brakes had been used in Aliceville, the 
energy in the derailment would have been reduced by only 12 percent, as 
compared to the distributed power that was actually used on that train. The model 
predicts that only 1.5 fewer cars would have reached the point of derailment with 
ECP brakes. 

TTCI conducted 420 simulations that covered the following parameters: 37 

• Train speed at derailment - speeds of 30, 35, 40, 45, and 50 mph were 
included. 


36 Brosseau, p. 5. 

37 Brosseau, pp. 2, 3. 
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• Point of derailment within the train - derailments occurring at the head-end, 
1/4-way through the train, 1/2-way through the train, and 3/4-way through 
the train were included. 

• Track grade - grades of 1% uphill, 1% downhill and flat (0%) were 
included. 

• Brake system - conventional (head-end), conventional with end-of-train 
device (ETD), rear-end distributed power (DP), mid-train DP with ETD, DP 
at 2/3 with ETD, ECP, and ECP with rear-end wired DP were included. 

The result of the modeling and analysis effort can be seen in Table 1 , which 
compares the average percent reduction in energy and the average reduction in 
number of derailed cars utilizing ECP brakes as compared to other braking 
systems. 

Table 1. Effect of ECP Brakes vs. 

Conventional Systems on Derailments 38 


Braking System 

Compared to ECP 

Brakes 

Average % Reduction 
in Energy Consumed in 
Derailment From ECP 
Brakes 

Average Reduction in 
Number of Cars 
Derailed Using ECP 
Brakes 

Conventional 

Brakes (Head-end) 

13.3% 

1.6 

Conventional 

Brakes with ETD 

11.6% 

1.3 

Rear-end 

Distributed Power 

12.8% 

1.5 

Mid-train 
Distributed Power 

10.5% 

1.2 

Distributed Power 

at 2/3 

10.8% 

1.2 


38 Brosseau, p. 3. 
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As Table 1 indicates, the study estimates that ECP brakes will reduce the 
number of derailed cars by fewer than two cars, on average, compared to other 
braking systems. This analysis investigates only derailments that result in a 
significant blockage at the point of derailment and, therefore, likely overestimates 
the overall potential benefit, considering other types of derailments. For example, 
braking systems would not be expected to have as much of an effect where no 
pileup occurs. 

Of course, the number of cars derailing is not the same as the number of cars 
releasing. The conditional probability of release (CPR), the probability of a release 
if a tank car is in an accident, will depend on the specific specification selected by 
PHMSA. For example, if the CPR is 5 percent that means there will only be a 5 
percent chance of a release from the 1 .2 to 1 .6 cars derailing due to the absence of 
ECP brakes, everything else being equal. 

Sharma does acknowledge its work is preliminary. In fact, Sharma says that 
it expects the anticipated improvement from ECP brakes would drop with further 
simulations and, again, states that its results “should be taken with a grain of 
salt.” 39 These statements certainly add to the suspicion that it is inappropriate to 
impose a huge expense on industry on the basis of the preliminary analysis done to 
date. 

B. PHMSA Has Substantially Understated the Costs of ECP Brakes. 

PHMSA’ s assessment of the costs of ECP brakes is based on a flawed 2006 
study. 40 The 2006 study’s estimates significantly understate the costs of ECP 
brakes. 

To begin, ECP brakes would have to be installed as an overlay system, i.e., 
rolling stock equipped with ECP brakes must be equipped to operate with 
conventional air brakes and in ECP mode. Freight trains can operate in ECP mode 
only if all the equipment in a train can operate in ECP mode. Indeed, PHMSA 
proposes to require railroads to operate in ECP mode only when a train consists 
solely of tank cars equipped with ECP brakes (under Option 1). Consequently, a 
tank car equipped with ECP brakes also must be equipped to operate in 
conventional air brake mode. 


39 Sharma & Associates, p. 13. 

40 Booz Allen Hamilton, “ECP Brake System for Freight Service: 

Final Report,” www.regulations.gov. Document No. FRA-2006-26175-0015 (May 
2006) (hereinafter referred to as Booz Allen). 
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Clearly, from an operational perspective, were tank cars required to have 
ECP brakes they also would need to be equipped with conventional braking 
capability. For example, a railroad might not have an ECP-equipped locomotive 
available to pick up a block of ECP-equipped tank cars. Or an ECP-equipped tank 
car might have to be set out from a train and there might not be an ECP-equipped 
locomotive available to pick the tank car up. The operational challenge of having 
separate ECP and conventional braking fleets would be daunting, adversely 
affecting the velocity of the railroad network. 

In its cost-benefit analysis, PHMSA confusingly used both stand-alone and 
overlay numbers. For the cost of equipping a new tank car, PHMSA used the 2006 
report’s stand-alone estimate, $3,000; PHMSA ignored the report’s estimate that 
an overlay system would cost an additional $1,500. For the cost of retrofitting a 
car, PHMSA used the 2006 report’s overlay estimate, $5,000. 41 

Furthermore, the estimates are far too low. AAR estimates the cost would 
be $9,665 per car, for both tank cars and buffer cars. 42 Attachment C, enclosed, 
contains spreadsheets with AAR’s calculations. PHMSA estimates 66,000 tank 
cars would have to be retrofitted. 43 Assuming, arguendo, that PHMSA’ s estimate 
of the number of cars needing retrofitting is correct, PHMSA has underestimated 
the cost of retrofitting tank cars with ECP brakes by approximately $176 million. 44 

PHMSA also underestimates the cost of equipping locomotives with ECP 
brakes. Locomotives, too, would need to be dual equipped. PHMSA estimates the 
cost to be $79,000 per locomotive. AAR estimates the cost per locomotive to be 
$88,300. The significance of this difference is magnified by the discrepancy in the 
number of locomotives that would need to be equipped. PHMSA estimates that 
only 900 locomotives would be equipped with ECP brakes and that all locomotives 


41 Booz Allen, pp, III-l, III-2. 

42 AAR does not differentiate between new cars and retrofitted cars insofar as the 
cost of applying ECP brakes is concerned. 

43 Pipeline and Hazardous Materials Safety Administration, “Draft Regulatory 
Impact Analysis - Hazardous Materials: Enhanced Tank Car Standards and 
Operational Controls for High-Hazard Flammable Trains; Notice of Proposed 
Rulemaking, www.regulations.gov. Document No. PHMSA-2012-0082-0179, pp. 
91-93 (July 2014) (hereinafter referred to as Regulatory Impact Analysis). 

44 Apparently, PHMSA omitted to include in its cost calculations the 15,450 new 
cars that would be needed to replace the tank cars PHMSA postulates would be 
used exclusively in Canadian oil sands service. 
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will be equipped in the first year. 45 The railroads expect that they would need to 
equip most, if not all, of their line-haul locomotives with ECP brakes, a number 
approaching 20,000, in order to maintain operational flexibility. The difference 
between PHMSA’ s and AAR’s estimate for equipping locomotives is 
approximately $1.7 billion. 

In addition to underestimating equipment costs, PHMSA underestimates 
tr ainin g costs by approximately $215 million. First, PHMSA uses labor rates (cost 
per hour worked, including fringes) too low for engineers and conductors. 

PHMSA uses $49.97 for engineers and conductors; AAR estimates the labor rates 
for engineers and conductors are $73.10 and $62.16, respectively. Second, 
PHMSA did not account for the training of any carmen. All 9,849 carmen on the 
Class I railroads would need training. Third, PHMSA assumed only 4,500 
engineers and the same number of conductors would need to be trained. To ensure 
network fluidity, all 27,143 engineers and 41,015 conductors on the Class I 
railroads would need training. 46 Thus, PHMSA underestimated training costs by 
$215 m illion. 

Without even considering buffer cars, PHMSA has underestimated the cost 
of ECP brakes by over $2 billion. That also does not include any additional 
maintenance expenses for ECP brakes. Precisely identifying the railroads’ 
experience with maintaining ECP systems is problematic because the industry does 
not use ECP-specific job codes for repairs. However, the railroads’ experience is 
that ECP brake systems require more maintenance than conventional braking 
systems. AAR estimates that over a 5-year period ECP brakes cost an extra $87 
per car to maintain 47 AAR also expects that over a longer period of time ECP 
brakes will incur maintenance costs that conventional systems will not, specifically 
the replacement of batteries, cabling, connectors and other ECP specific hardware. 
None of these costs were considered by PHMSA. 

PHMSA has not accounted for two other unquantifiable factors that could 
have a significant adverse impact on the railroads. A mandate to install ECP 
brakes on a large amount of rolling stock in a short period of time might strain 


45 Regulatory Impact Analysis, p. 154. 

46 Employment numbers from 2013. 

47 AAR estimates $ 1 1 in maintenance costs for pneumatic brakes, based on its car 
repair billing database, which includes parts and labor. For ECP brakes, AAR has 
more limited data, but based on the experience of one railroad that has been using 
them for several years, AAR estimates the maintenance cost of ECP brake parts is 
$98 (excluding labor). 
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supplier capabilities, leading to quality control issues. Costs, too, might skyrocket 
as a mandate to install ECP brakes could cause ECP suppliers to increase prices. 

In addition, the railroads are installing PTC on the locomotives that would need to 
be equipped with ECP brakes. Whether there might be any adverse interactions 
between these two electronic systems is unknown. 

IV. A Vast Expansion in the Number of Trains Subject to 
Routing Analysis Could Also Impair Network Fluidity 

PHMSA proposes to require routing analyses pursuant to Part 172, Subpart 
I, and require railroads to adjust their routes accordingly. As is the case with speed 
restrictions, adjusting the routing for too many trains when there is no significant 
safety advantage would also impair network fluidity. 

The Class I railroads have voluntarily been applying the routing 
requirements to Key Crude Oil Trains as described in Secretary Foxx’s February 
20, 2014 letter. Applying the routing requirements to other trains containing 
flammable liquids would significantly expand the number of movements subject to 
the routing requirements. There are large numbers of these trains. Forcing all 
these trains onto the same corridors would clog the railroad network, reducing 
fluidity on those corridors and preventing additional growth in railroad traffic. 

PHMSA could limit the adverse impact on network fluidity by restricting the 
scope of trains subject to the routing provisions as suggested in section II.B. 

V. AAR Supports Enhanced Tank Car Standards 

As discussed earlier, AAR has been at the forefront in arguing for more 
stringent tank car standards. AAR is very supportive of bringing this aspect of the 
NPRM to a rapid conclusion. Below, AAR discusses its perspective on each of the 
tank car features discussed in the NPRM. However, before doing so there are 
several important overarching issues that need to be addressed. 


48 PHMSA asks how the routing of crude oil has changed as a result of railroads 
voluntarily applying the routing regulations to crude oil shipments. 79 Fed. Reg. 
45,042. The railroads have shifted crude oil traffic as a result of the routing 
analysis. The result undoubtedly would be the same should the routing regulations 
apply to other flammable liquids. 
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A. The Cost-Benefit Analysis Is Seriously Flawed. 

1. There Is No Support for the Projection of Catastrophic Accidents. 

PHMSA’s speculation that over the next 20 years the U.S. could experience 
nine events that would have costs exceeding $1.15 billion and one exceeding $5.75 
billion is just that - mere speculation. There simply is no basis for such an 
assumption. Other than Lac-Megantic, there has been no accident in the 
catastrophic category. 

The railroads’ record over the last 15 years does not support PHMSA’s 
speculation. Were the projection of 10 catastrophic accidents over the next 20 
years accurate, the catastrophic accident rate would be 0.56 catastrophic accidents 
per million carloads. If that rate were accurate, there should have been multiple 
catastrophic accidents in recent years. Figure 5 shows PHMSA’s speculation is not 
borne out by experience. 

Figure 5. “Expected” vs. Actual Catastrophic Accidents 
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Expected cumulative number based on implicit FRA assumption of 0.5 6 
catastrophic accidents per million carloads originated. 2015 thru 2034. 
Actual catastrophic accident: LacMegandc. 


2. The Base Case Assumption for PHMSA’s Cost-Benefit Analysis Is Flawed. 

Another problem with the cost/benefit analysis is that it uses different “base 
cases” for costs and benefits. PHMSA assumes as its base case for cost purposes 
that the enhanced CPC- 1232 car will be used for all HHFT service by the end of 
2018. Then PHMSA calculates that the incremental cost of an Option 1 car is only 
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$5,000, the difference between the Option 1 tank car and an enhanced CPC-1232 
car. 


However, for the purpose of calculating benefits, instead of using the 
enhanced CPC-1232 car as the base case as of the end of 2013, PHMSA uses the 
existing fleet. In other words, PHMSA measures improvement in puncture 
resistance using the existing fleet of cars as the base case, most of which are legacy 
DOT-111 cars. 49 

The difference in base case assumptions makes a very large difference in 
assessing potential benefits. PHMSA estimates that using Option 1 tank cars 
instead of the existing fleet would result in a 51 percent reduction in the number of 
cars releasing flammable liquids in accidents. However, if a fleet composed 
entirely of enhanced CPC- 1232 cars is used as the base case, the improvement 
from a fleet of Option 1 tank cars shrinks to 10 percent and over 20 years, the 
present value of the non-ECP benefits from the Option 1 tank car, for low- 
consequence accidents, drops from $544 million to $164 million; for high- 
consequence events, the purported benefits drop from $2.4 billion to $1 .3 billion. 
Correction of this base case error results in a reduction in total safety benefits from 
$3.3 billion to $1.7 billion. 

3. PHMSA’ s Methodology for Assessing Tank Car Performance Is Flawed. 

Two different approaches to assessing tank car performance are contained in 
documents PHMSA put in the regulatory docket. The RIA compares the three tank 
car options offered in the NPRM by examining the ratio of head puncture velocity 
and shell puncture force, i.e., this ratio was used to determine the reduction in 
lading loss. A paper by Sharma and Associates uses derailment simulation to 
estimate the fraction of impacts that fall above and below the tank’s ability to resist 
the impact force. 51 Both approaches are problematic. 

If PHMSA’ s assessment is based on the ratio of head puncture velocity and 
shell puncture force, it has erroneously assumed a linear relationship between those 
parameters and the probability of an accident-caused release. That would only be 
true if the distribution of the impact force were uniform, which DOT’s own 
analysis shows is not the case. 52 As a result, PHMSA has overestimated the 


49 See Regulatory Impact Analysis, pp. 80, 82, 90, 94,120-126. 

50 See Regulatory Impact Analysis pp. 120, 186. This reduction in benefits for 
high-consequence events is calculated using PHMSA’ s “effectiveness ratio.” 

51 See Sharma & Associates. 

52 Sharma & Associates, Figure 5, p. 7. 
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expected number of cars releasing for a given speed, based on Figure 10 in the 
Sharma and Associates report. 

Furthermore, this approach seems to assume that the quantity lost in a 
derailment is solely a factor of train speed. 53 As discussed further in the section on 
ECP brakes, more significant is whether derailed cars strike others that are 
immobilized, like hitting a wall, so that all of the energy goes into damaging the 
car instead of moving it aside. 

If PHMSA’s assessment is based on derailment simulations and the 
distribution of impacts, which appears to be the case at least for the assessment of 
ECP brakes, flaws in both the simulation of the derailments and in the derivation of 
release probabilities undermine the credibility of the findings. The most 
significant problems with the derailment simulations are as follows. 

First, although the Sharma Report indicates that the simulation was done in 
three dimensions for the first 50 cars, the simulation restricted the movement of the 
couplers and body bolsters to two dimensions, effectively restricting the entire 
simulation to two dimensions. There can be no override collisions or rollovers 
unless the tank first separates from the couplers and bolsters, which is uncommon. 
The distribution of impact loads is therefore artificially restricted by a major 
modeling assumption that is unacceptably unrealistic. A two-dimension simulation 
simply does not account for enough of the relevant physics to produce a reliable 
distribution of impacts. 54 

Second, the derailment modeling does not adequately account for the effect 
of compressibility of the lading, and therefore all cars are effectively assumed to be 
empty insofar as the deformation resistance of the tank is concerned (the modeling 
does account for the weight of a full load). The result of modeling empty cars is to 
omit the high loads that occur when a loaded tank deforms enough to go shell-full 
and experiences a spike in both internal pressure and impact forces. As a 
consequence, the calculated collision force distribution will be incorrect in the 
analyses. In particular, the distribution would be skewed toward lower force 
levels. 55 

Third, there is no support for the assumed distribution of impact sizes. The 
authors claim that it works to validate the observed fractions of cars failing. As 


53 Calculating Effectiveness Rates, pp. 4 et seq. 

54 See Kirkpatrick, pp. 1, 2. 

55 Kirkpatrick, pp. 4, 5 

26 


89 


questionable as this claim is, even if it were true it is possible that many 
distributions would lead to the observed fraction of cars losing lading, and there is 
no guarantee that in the next analysis this assumed distribution would yield an 
accurate result unless it reflects reality at least to some degree. 

Fourth, Sharma attempts to validate its simulation model primarily by 
comparing the model’s outputs — i.e., the number of cars derailed per train and the 
number of cars punctured or releasing product, all as functions of train speed — 
with the equivalent numbers from twelve actual accidents that occurred in the 
period 2002-20 12. 56 The effort at validation fails for a number of reasons. 

Sharma did not compare the model’s hazmat release or puncture output to a 
full, representative sample of FRA accident data. 57 In particular, by selecting for 
comparison only twelve accidents that had at least one car releasing hazardous 
materials, Sharma increased the average CPR by two or three times. 58 In other 
words, Sharma “validated” its model against a small, hand-picked set of train 
accidents that includes a disproportionate number of accidents with an average 
number of cars releasing product two to three times worse than the average for the 
full database. Thus, the Sharma simulation model substantially exaggerates, 
perhaps by a significant amount, the propensity of the tank car fleet to release 
hazardous material in a derailment. Selection of a biased sample such as this 
violates a fundamental statistical principle that one use a representative sample of 
the data. This is a critical flaw that seriously undermines the validity of the results. 
Sharma, itself, states that “[validation of the model against known historical 
derailment data is a critical element of the overall methodology.” 59 

Sharma does not explain how it selected these twelve accidents for 
comparison, but they appear to be among the accidents with the highest number of 
hazardous materials cars derailed and releasing product during that period, 


56 Sharma & Associates, p. 1 1, Table 2. 

57 Sharma & Associates, p. 13, Figure 10. 

58 AAR’s analysis of FRA accident data for the relevant 14-year period, 2000 
through April 2014, shows 339 hazmat cars releasing product out of a total of 
1,828 hazmat cars damaged or derailed in all accidents at train speeds on main 
track of 30 mph to 50 mph, for an average CPR of 18.5 percent. However, when 
only accidents with at least one car containing hazardous materials releasing 
product under the same circumstances are considered, the CPR increases to 43.0 
percent, 2.3 times greater. 

59 Sharma & Associates, p. 2. 
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especially with respect to ethanol. 60 In these twelve accidents an average of 21 
freight cars derailed, 13 of which were hazmat cars, and 9 hazmat cars released 
product. Sharma’s model produced roughly similar results, from which it 
concluded that the model was valid. 

That the twelve accidents chosen for validation are not representative is clear 
from FRA’s database. The average train speed in the twelve accidents was 38 
mph; the average mainline speed at derailment in FRA’s full accident database 
from 2003 to 2012 is 26 mph. The twelve accidents averaged 27 freight cars 
derailed; FRA database shows an average of 1 1 . These are measures of the 
severity of an accident. Clearly, DOT has introduced a selection bias by looking 
only at an extreme set of circumstances. 

Sharma also attempts to validate its analysis by plotting the number of 
derailed cars against train speed, claiming that the simulations match actual 
derailment data. Sharma states that it used FRA’s database. However, AAR 
cannot replicate Sharma’s derailment data from FRA’s database. 61 Sharma 
declares its model validated using this approach because it finds its simulation data 
points fall in the middle of the FRA data set at two train speeds, 30 and 40 mph. 

No means, medians, or other measures of central tendency and no distributions are 
provided for the actual FRA data, only for the model simulations. Thus, leaving 
aside AAR’s puzzlement regarding the actual derailment data, there is no way to 
tell how close Sharma comes to replicating actual derailments. 

4. Other Problems with PHMSA’s Approach to Assessing the Impact of Tank Car 

Features on Accidents . 

PHMSA’s approach to attributing losses to different tank car components is 
too simplistic. In analyzing the losses of commodities from the twelve accidents 
studied, PHMSA simply assumes that where there is a loss of a hazardous material 
from multiple components, which is true of many of the twelve accidents PHMSA 
chose for analysis, the loss comes equally from each component. 62 That there is no 
way to determine how much lading each component allowed to escape is no excuse 


60 Sharma refers to twelve accidents, while Calculating Effectiveness Rates refers 
to eleven accidents. The reason for the inconsistency is not apparent. 

61 See Sharma & Associates, pp. 10, 12 (Figure 8). 

62 Calculating Effectiveness Rates, Table 2, pp. 8, 9. 
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for making an assumption that bears no relationship to reality. For example, top- 
fitting failures often lead to smaller losses than other component failures. 63 

Compounding the problem with PHMSA’s simplistic approach to attributing 
releases to tank car components is the small sample size of 1 1 . 64 In an accident, 
the quantity lost is affected in part by the randomness of where (how high) on the 
t ank a failure occurs and how far the car rolls over, which impacts how much of 
the lading is above any damaged or open fittings, etc. Given the randomness of 
such events, a small sample will tend to lead to mistaken conclusions. 

5. PHMSA Should Have Used a CPR Analysis . 

AAR does not understand why PHMSA engaged in problematic analyses 
about the effectiveness of tank car options when a superior alternative is on the 
record - CPR analysis using the Railway Supply Institute - AAR Tank Car Safety 
Research and Test Project (RSI-AAR Project) database. The RSI- AAR Project 
database contains detailed data on the outcome of tens of thousands of tank car 
derailments. Each car entered into the database goes through a very careful 
analysis of DOT Hazardous Materials Incident Reports forms (Form DOT F 
5800.1), Chemtrec reports, railroad tank car damage assessment reports, and 
information about the tank specification. The outcome of the analysis provides a 
detailed engineering review of damage mechanisms associated with the features of 
the car in the context of the accident environment that far exceed any derived 
information from a mere DOT 5800.1 form. The scope of the RSI-AAR Project 
database assures that virtually all accident environments are taken into account, 
with appropriate relative frequencies. Using the database to assess the 
effectiveness of safety benefits of car features that have been in the fleet for an 
extended period of time, such as thicker tanks, jackets, head shields, and protective 
housings for top fittings, will be much more precise than modeling. Simply put, 
CPRs based on the database are the most reliable method available for comparing 
tank car features and their effects on safety. 65 

The problem with PHMSA’s inability to assess the amount of lost 
commodity from specific tank car components does not affect CPR analysis using 


63 See RSI-AAR Project’s Report RA-05-02, “Safety Performance of Tank Cars in 
Accidents: Probabilities of Lading Loss,” (January 2006) (hereinafter referred to as 
RA-05-02). 

64 Sharma used 12 in Sharma & Associates, PHMSA used 1 1 in Calculating 
Effectiveness Rates. 

65 See RA-05-02. 
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the RSI- AAR Project database. Due to the size of the database, there are sufficient 
numbers of accidents in which all product is released from one component to 
enable calculations of CPRs for individual components. 

Furthermore, the RSI- AAR Project has calculated the CPR for releases 
greater than 100 gallons to eliminate minor releases from the analysis of alternative 
tank car features. The railroad and tank car industries use this metric to evaluate 
tank car designs. When applying CPR for releases greater than 100 gallons, it 
becomes apparent that PHMSA has underestimated the benefits of enhanced tank 
cars. 


In its paper for this docket, Sharma identifies perceived shortcomings with 
CPR analysis based on the RSI- AAR Project database. 66 Sharma’ s assertions are 
without merit insofar as the issues raised in this proceeding are concerned. 

First, Sharma observes that database cannot be used to analyze CPR for 
innovative designs and alternate operating conditions. However, most of the tank 
car features at issue in this proceeding are designs that have been used and for 
which there is ample data. Regarding alternate operating conditions, it appears that 
Sharma is referring to ECP brakes. AAR has shown in these comments that 
Sharma’ s analysis of the effectiveness of ECP brakes is deeply flawed. 

Second, Sharma states that “risk numbers seem to change with the version of 
the data/model being used.” It is standard practice to refine models and used 
updated data. AAR explains the changes that Sharma is referring to in footnote 72, 
below. 

Third, Sharma states that CPR analysis “may not have good representation 
from all potential hazards, particularly low probability-high consequence hazards.” 
AAR does not understand this critique. The database represents the accidents that 
have occurred over more than 40 years. Sharma evidently is critiquing the 
database for not containing data on accidents that have not occurred. 

Sharma and PHMSA have avoided CPR analysis in favor of much weaker 
analyses. The public does not stand to benefit from such an approach. 

B. Canada and the U.S. Must Harmonize Their Tank Car Standards. 

Before turning to the particulars of PHMSA’ s proposal, AAR wishes to 
emphasize the importance of PHMSA and Transport Canada coordinating their 
tank car standards. Transport Canada issued proposed regulatory requirements for 


66 Sharma & Associates, p. 1 . 
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tank cars transporting flammable liquids on July 18, 20 14. 67 PHMSA’s proposed 
regulatory program bears little resemblance to Transport Canada’s proposal. 

It is critical that Canadian and U.S. tank car standards be very similar, if not 
identical. The rail network between Canada and the U.S. is seamless. There are 
myriad trains crossing the border in both directions each day. In particular, there is 
significant crude oil traffic crossing the Canada/U.S. border. 

It is not in the public interest - from either a safety or economic perspective 
- for Canada and the U.S. to implement tank car standards that will frustrate 
commerce at the border. Indeed, both countries have recently committed to 
harmonizing transportation regulations governing hazardous materials. The U.S.- 
Canada Regulatory Cooperation Council, formed in 201 1, was created for the 
purpose of increasing regulatory cooperation between Canada and the U.S. 68 That 
same year the Council released a Joint Action Plan identifying specific objectives. 
One of those objectives is to “work to better align Canadian and U.S. standards on 
the containment of dangerous goods.” 69 Another objective addresses rail safety 
more broadly, seeking to “align rail safety standards.” 70 

If Canada and the U.S. do not align their standards, costs and service could 
be impacted. An inability to use tank cars authorized in one country to transport 
flammable liquids in the other could unnecessarily require more tank cars to be 
built because of an inability to optimize the combined countries’ fleet. Potentially, 
separate Canadian and U.S. fleets could result in shortages of tank cars. 

Furthermore, failure to align the standards could result in legacy cars used in 
one country or the other. That would raise public policy concerns in the country 
where the legacy cars were used. 

Thus, for PHMSA and Transport Canada to proceed along the different 
paths they have proposed would be antithetical to Administration policy in both 
countries. AAR urges PHMSA and Transport Canada to coordinate their tank car 
standards going forward. 


67 See http://www.tc.gc.ca/eng/tdg/clear-modifications-menu-261.htm. 

68 Information on the Council is available at http://www.trade.gov/rcc/ . 

69 http://www.trade.gov/rcc/documents/Alignment-of-Dangerous-Goods-Means-of- 

Containment.pdf . 

70 http://www.trade.gov/rcc/documents/Rail-Safetv-Standards.pdf, 
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C. The Specifications Should Apply to All Cars in Flammable Liquid Service. 

As stated in its comments in response to the advance notice of proposed 
rulemaking, AAR supports requiring the replacement or retrofitting of all tank cars 
in flammable liquid service. PHMSA proposes that the upgraded tank car 
standards should apply only to cars used in HHFTs. If all tank cars used in 
flammable liquid service are not required to be retrofitted or replaced, the 40 
m.p.h. speed restriction would last in perpetuity since shippers of flammable 
liquids in blocks of fewer than 20 tank cars arguably might not be required to 
upgrade their tank cars under the NPRM, yet the NPRM requires railroads to abide 
by the speed restriction anytime the total number of flammable liquid cars in a 
train is at or above 20 tank cars. 

It would be unprecedented for PHMSA to adopt tank car specifications 
dependent on the amount of cars in a train. Not only would such an approach be 
burdensome to the railroads operationally, it would have disparate impacts on 
shippers and tank car owners. Furthermore, PHMSA would be forgoing the safety 
benefits of the forthcoming enhanced tank car specifications for a significant 
portion of the flammable liquid tank car fleet. 

Indeed, AAR does not understand how conditioning the tank car 
specification on whether a tank car would be in an HHFT would work. How 
would the shipper know if a tank car would be in an HHFT? As proposed, even if 
a shipper were to tender one tank car, that tank car could end up in a train with 20 
or more flammable liquid cars. 

D. AAR Supports More Stringent Tank Car Specifications 

Separately, AAR is jointly filing comments with the American Petroleum 
Institute proposing tank car standards. These comments supplement that filing 
from AAR’s perspective. 

There are two key considerations in determining the appropriate tank car 
specifications, CPR and avoidance of a thermal rupture of the tank car. Industry’s 
measure of CPR addresses the chance that there will be a release due to a puncture 
or a tear should there be an accident and is based on over four decades of data on 
how tank car features impact the probability of release. The features directly 
relevant to CPR include shell thickness, jackets, head shields, and top and bottom 
fittings protection. 

The industry uses modeling instead of CPR to analyze the potential for a 
heat- induced rupture. Industry’s tank car database does not contain enough 
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information to address the ability of a tank car to withstand a thermal rupture. The 
two features most relevant to considering the probability of a heat-induced rupture 
occurring are the type of thermal protection and the start-to-discharge point and 
capacity of a pressure relief device. 

Following is a discussion of AAR’s views of the tank car standard that 
should apply to the transportation of flammable liquids. 

1. The AAR/API Proposals Respond to Secretary Foxx’s Request. 

On April 9 and July 1 1, 2014, Secretary of Transportation Anthony Foxx 
wrote AAR the enclosed letters (Attachment D), asking that the AAR Tank Car 
Committee, which has representatives from the railroads, shippers, tank car lessors, 
and tank car manufacturers, reach consensus on a revised tank car design and a 
retrofit program for the purposes of this rulemaking proceeding. To honor the 
Secretary’s request, AAR discussed the tank car issues with various parties, taking 
into account all the factors that must be considered in setting tank car 
specifications. 

AAR is pleased to state that it has been able to reach agreement with the 
American Petroleum Institute (API) on shell thickness and jackets for tank cars. 
AAR and API suggest that PHMS A adopt a requirement for a Vi” shell for new 
cars for flammable liquid service, plus a 1/8” jacket. A Vi ” shell combined with a 
1/8” jacket (including thermal protection, a full-height head shield, bottom-outlet 
handle protection, an appropriately-sized pressure relief device, and top fittings 
protection) provides a low CPR. 

For existing tank cars, AAR and API suggest distinguishing between 
jacketed and non-jacketed cars. Jacketed cars have a relatively low CPR already. 
AAR suggests that they be retrofitted with an appropriately-sized pressure relief 
device and bottom-outlet handle protection when shopped or requalified after the 
effective date of the mle. Non-jacketed cars should be retrofitted to meet the 
requirements of a CPC- 1232 car with a jacket. Such a car would be equipped with 
a 1/8” jacket, thermal protection, a full-height head shield, an appropriately sized 
pressure relief device, bottom-outlet handle protection, and valve protection. Such 
a car would also have a low CPR. 

2. AAR Supports an Increase in Shell Thickness for New Tank Cars. 

Shell thickness requirements need to be viewed from the perspective that 
what is feasible for new cars might be infeasible for existing cars. The shell on 
existing cars, of course, cannot be made thicker. Furthermore, it is not only shells 
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that provide protection against punctures - jackets play a valuable role as well. 

The thicker the shell/jacket combination, the more an object has to penetrate to 
create a puncture. 

A thicker shell is not always better if it diminishes tank car capacity in a way 
that is counterproductive. In addition to assessing the overall protection against 
releases afforded by shell thickness and jackets, tank car specifications need to take 
into account the need to transport commodities. It is axiomatic that the thicker the 
shell (or the shell and jacket combined), the lower the CPR. However, at some 
point extra thickness provides diminishing safety benefits while making rail 
transportation inefficient and uneconomical by requiring more tank cars to move 
product. That is not in the national interest. For example, the transportation of 
crude oil by rail is a critical component of the nation’s effort to achieve energy 
independence. Indeed, in the NPRM PHMSA acknowledges the role railroads play 
in the transportation of crude oil and ethanol. 71 

Table 2 shows the CPRs for the jacketed and non-jacketed legacy DOT-1 1 1 
and CPC- 1232 cars, and a tank car identical to the jacketed CPC- 1232 car but with 
a V 2 ” shell. The CPR for releases of more than 100 gallons is shown as well as the 
overall CPR since minor leaks are not the concern addressed by the NPRM. 


71 See 79 Fed. Reg. 45,017. 


34 


97 


Table 2. 

■ 79 

Conditional Probability of Release for Tank Car Configurations 


Car 

Category 

Tank Car 
Features 

CPR (%) 

CPR >100 
gal. (%) 

Legacy DOT 111 

7/16” shell 

26.6 

19.6 

7/16” shell, JKT 

12.8 

8.5 

CPC- 1232 DOT 

1 1 1 without JKT 

Vi n shell, HHS, 

TFP 

13.2 

10.3 

CPC- 1232 DOT 

1 1 1 with JKT 

7/16” shell, JKT, 
FHS, TFP 

6.4 

4.6 

CPC- 1232 DOT 

111 with W' Shell 
& Jacket 

1 / 2 ” shell, JKT, 

FHS, TFP 

5.2 

3.7 


JKT - jacketed; HHS - half-height head shield; FHS - full-height head 
shield; TFP - top-fittings protection 


72 The CPRs in this table are significantly lower than the CPRs published in RA- 
05-02. For example, the recalculated CPR for the current DOT-1 1 1 tank car 
without a jacket is 25 percent lower than was calculated in 2006. There are three 
reasons. One, RA-05-02 used data from accidents that occurred from 1965-1997. 
The CPRs in Table 2 are based on more recent data, from 1980-2010. More recent 
data are more likely to be representative of accidents occurring today. Two, Table 
2 CPRs were calculated utilizing more factors than were used in RA-05-02, 
including train speed, derailment severity, tank diameter, and commodity 
transported. Three, the techniques used for the newer analysis allowed for better 
handling of some of the complexities of the data that could have masked important 
relationships in the RA-05-02 analysis. 
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In addition to looking at CPR for individual cars, the University of Illinois 
has been examining the possibility of assessing the probability of multiple car 
releases in an accident. Based on preliminary work, the University of Illinois has 
posited the frequency with which releases from multiple cars could be expected in 
an accident from a unit train transporting flammable liquids, assuming all cars in a 
train were of the same type. 73 Figure 6 below shows that the tank car specification 
could significantly affect the interval between accidents with multiple car releases. 
For example, Figure 6 posits that a 20-car release could be expected at an interval 
of approximately 12 years with a legacy non-jacketed DOT-1 1 1 car, while the 
estimated interval is almost 13 times greater (169 years) with a jacketed V 2 ” car. 
The interval for the jacketed CPC- 1232 car is also significantly lower than for the 
legacy non-jacketed DOT-1 1 1 car, approximately 88 years, 7 times lower than the 
interval for a legacy non-jacketed DOT-1 1 1 car. Significantly, the preliminary 
analysis is based on historical operating practices and accident rates and does not 
account for measures taken (other than tank car improvements) to reduce the 
probability of a release occurring. 


73 For the purposes of the preliminary analysis, the University of Illinois assumed 
trains transport flammable liquids in unit trains with five locomotives and 80 tank 
cars. 
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Figure 6. Interval Between Multiple-Car Releases 
From Flammable Liquid Unit Trains 

Interval* between occurrence of multiple-car 
release incidents by tank car design 



Minimum Number of Cars Releasing 


* Assuming no change in 2012 levels of crude oil and alcohol tank car traffic (ca. 550,000 carloads) 
Ceteris paribus, the estimated intervals will be reduced in proportion to increases in traffic 


3. AAR Supports Enhanced Ton-Fittings Protection. But Not the 9 MPH 

Standard. 

The NPRM discusses two types of top-fittings protection, a performance 
standard requiring that the protection be required to withstand a rollover accident 
at a speed of 9 mph and AAR’s design standard set forth in Appendix E, paragraph 
10.2. 1, of AAR’s Specifications for Tank Cars. Heretofore, the performance 
standard has only been required for cars transporting toxic-by-inhalation hazardous 
materials. 

AAR opposes requiring the performance standard for top-fittings protection. 
First, there would be a logical inconsistency in requiring that the performance 
standard be met for flammable liquids, but not other hazardous materials 
transported in pressure tank cars, e.g., flammable gases. If DOT wants to consider 
requiring the performance standard for hazardous materials other than TIH 
commodities, it should institute a separate rulemaking proceeding addressing other 
categories of hazardous materials, not just flammable liquids. 
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Second, the performance standard cannot be justified on a cost-benefit basis. 
The benefit is marginal. In fact, the RIA’s analysis of the benefits of the 
performance standard is flawed. 

PHMSA exaggerates the benefits of top fittings protective systems by 
assuming the systems will result in a significant reduction in the quantity lost in the 
event of a release, as well as assuming systems will reduce the likelihood of a 
release at all. While the protective system should reduce releases, the quantity 
released is unlikely to be affected to any significant degree by top fittings 
protection once there is a breach. There may be some reduction in quantity lost if 
in certain cases the damage is minimal enough that there is a very small opening 
for the release, but there is no basis for assuming that release quantities would be 
halved, as PHMSA assumes. 74 

Furthermore, AAR questions FRA’s conclusions about the relative 
effectiveness of the performance standard. PHMSA observes that the performance 
standard is based on dynamic loads; standard top fittings protection is based on 
static loads. PHMSA then states that 

stresses imparted in the tank shell during the dynamic loads are three 
times those encountered during the static load. Therefore, DOT 
assumes the effectiveness of top fittings for the Option 1 tank car is 
three times that of the other tank car options. 75 

PHMSA’ s conclusion about the relative effectiveness of the proposed 
9 mph standard is likely incorrect and overstates the relative effectiveness of 
the 9 mph standard. Unfortunately, there is not enough information in the 
docket to definitively evaluate PHMSA’ s modeling. To begin, it is unclear 
what is meant by “stresses imparted into the shell;” does this mean into the 
nozzle, and if so, how? Also, assuming that peak stress correlates well with 
effectiveness is incorrect. This assumption might arise from comparing the 
Sharma rollover tests to the rollover protection survival requirement. That 
would be inappropriate because the Sharma tests tipped the car and the 
motion was stopped by the fittings striking the ground, which differs from 
the regulatory assumption of a car beginning on the ground and continuously 
rolling. 76 In other words, the Sharma tests did not replicate the tank rollover 


74 See “Calculating Effectiveness Rates, p. 1 1. 

75 Regulatory Impact Analysis, p. 118. 

76 See Robert Trent et al., “Survivability of Railroad Tank Car Top Fittings in 
Rollover Scenario Derailments,” DOT/FRA/ORD-06/11 (December 14, 2005); 
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protection scenario the proposed regulation would require that top fitting 
protection survive and there is no evidence of a correlation between the 
Sharma test and the regulatory rollover scenario. Additionally, even if the 
three times estimate on stress magnitude were accurate, over what period of 
time is the stress magnitude maintained? The dynamic loading damage of a 
structure will be dependent on both the magnitude and duration of the load. 

The associated risk of dynamic loads cannot be evaluated without specifying 
both the load magnitude and duration. Furthermore, are any assumptions 
made about the motion of the lading, which differs in the tip-over case from 
the rolling car case? 

There also is a significant question whether tank shells 7/16” or V 2 ” thick can 
support top fittings complying with the performance standard. Indeed, PHMSA 
acknowledges this issue in discussing top fittings protection. 77 

PHMSA is not proposing top fittings protection on existing cars because of a 
concern that the costs outweigh the benefits. 78 AAR suggests that instead of 
requiring full top fittings protection, PHMSA require protection of the valves for 
retrofitted cars. The requirement for top fittings protection is set forth at 49 C.F.R. 
section 179.100-12. That section requires protection not only for the valve itself, 
but also the nozzle to tank connection, which requires significant modification and 
welding at the connection. A valve protection standard would only protect the 
valve and fitting and would not require significant modifications at the connection, 
thus addressing PHMSA’s concern about the cost of top fittings protection. 

Specifically, AAR suggests the retrofit standard have the following features 
for valve protection: 

• Protective housing of cast, forged, or fabricated approved material must be 
bolted to fittings plate with not less than twenty 1/2” studs. The shearing value of 
the bolts attaching protective housing to the fitting plate must not exceed 70% of 
the shearing value of the bolts attaching the fittings plate to the fittings nozzle. 
Housing must have steel sidewalls not less than 1/2” in thickness that can be 
securely closed. Housing cover, if applied, must be at least 1/8” thick, hinged on 
one side, and equipped with a stop that prevents striking loading and unloading 


Robert Trent et al., “Survivability of Railroad Tank Car Top Fittings in Rollover 
Scenario Derailments — Phase 2,” US DOT Report Number DOT/FRA/ORD-09/20 
(October 2009). 

77 See 79 Fed. Reg. 45,056. 

78 79 Fed. Reg. 45,059. 
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connections. The design of the protective housing and cover must not restrict the 
flow capacity of a pressure relief device below the minimum flow rating 
requirement as designed. 

• Except when protected in accordance with 2.6.1. 1 of AAR’s Manual of 
Standards, the height profile of valve protection mounted on a tank nozzle must not 
exceed the dimensions in the AAR Specifications for Tank Cars , Appendix E. 

• The service equipment must not project more than 1” about the fittings 
plate or be designed so that if the service equipment is sheared off of the fittings 
plate, a positive mechanical seal is maintained. 

4. AAR Supports Requiring Thermal Protection and Pressure Relief Devices. 

PHMSA proposes to require that tank cars transporting flammable liquids 
contain standard thermal protection systems, addressed in 49 C.F.R. § 179.18(a). 
These thermal protection systems enable a tank car to withstand a pool fire for 1 00 
minutes and a torch fire for 30 minutes without release of product, except through 
the pressure release device. 

Subsection 179.18(a) was promulgated with flammable gases in mind. 
Flammable liquids are very different from the perspective of trying to avoid 
thermal ruptures. 

The RSI- AAR Project has modeled the survivability of different tank car 
configurations in a pool fire, using the “Analysis of Fire Effects on Tank Cars” 
(AFFTAC) model. AFFTAC modeling shows the use of thermal blankets on 
flammable liquid cars can result in a tank car containing flammable liquid 
withstanding a pool fire for 800 minutes or more without release of product, except 
through the pressure relief device. 

Given the safety concern over flammable liquid accidents and its 
achievability as a standard, requiring survivability for 800 minutes in a pool fire 
should be required. PHMSA should require thermal blankets when flammable- 
liquid tank cars are built or retrofitted with jackets, given the significantly 
enhanced capability to withstand pool fires provided by thermal blankets. More 
specifically, PHMSA should require a thermal blanket with thermal conductivity 
no greater than 2.65 BTU per inch, per hour, per square foot, and per degree 
Fahrenheit at a temperature of 2000 F, ± 100F. Modeling has shown that a thermal 
blanket meeting this specification would provide at least 800 minutes protection in 
a pool fire. Blankets made of such materials are available; in fact, some are used 
on flammable-gas tank cars. 
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PHMS A should also require appropriately sized pressure relief devices for 
tank cars transporting flammable liquids. By “appropriate size ,” AAR means 
sizing the device in conjunction with the thermal protection on a tank car to allow 
the release of only enough of the commodity to protect against a thermal tear. 

E. Shippers Should Not be Permitted to Avoid Compliance With More Stringent 

Tank Car Standards Through Reclassification As Combustible Liquids. 

In the preamble, PHMSA states it intends to permit shippers to avoid 
complying with more stringent tank car standards by reclassifying flammable 
liquids as combustible liquids (this “rule does not cover unit trains of materials that 
are . . . reclassified as a combustible liquid”). 79 As AAR stated in its ANPRM 
comments, it should be unacceptable to permit a shipper to downgrade the tank car 
required for its commodity by choosing to reclassify a flammable liquid as a 
combustible liquid. Reclassification should be prohibited for rail transportation. 80 

F. AAR Supports an Aggressive Retrofit/Phase-Out Schedule. 

AAR urges PHMSA to adopt an aggressive phase-out schedule for cars that 
cannot meet retrofit requirements. The phase-out program must take into account 
factors such as manufacturing capacity, the demand for new tank cars, shop 
capacity for any retrofits that will be undertaken, and the number of DOT- 111 cars 
that need to be phased out of flammable liquid service. As suggested in the joint 
filing by AAR and API, given PHMSA’ s focus on unit trains, it would make sense 
to make retrofitting tank cars in crude oil and ethanol service a priority since those 
commodities account for almost all the unit train service for flammable liquids. 
Input is needed from shippers and tank car manufacturers to determine the precise 
parameters of a phase-out program. 

Having urged PHMSA to adopt an aggressive retrofit/phase-out schedule, 
AAR recognizes the uncertainty with respect to demand for rail transportation of 
flammable liquids and the capacity of tank car shops to manufacture and retrofit 
tank cars. PHMSA should explicitly recognize that its retrofit schedule might need 
to be adjusted and work with AAR’s Tank Car Committee, which includes 
representatives from the railroads, shippers, and the tank car industry, as well as 


79 79 Fed. Reg. 45,059. 

80 The option to reclassify is set forth in 49 C.F.R. §§ 173.120(b)(2) and 
173.150(f)(1). In addition, 49 C.F.R. § 172.102, Special Provision Bl, would have 
to be amended to provide the correct reference for the new packaging requirements 
for flammable liquids in the 100 °F - 140 °F range. 
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representatives from DOT and Transport Canada, to monitor compliance with the 
rule and the demand for transportation of flammable liquids. 

G. AAR Supports Using Legacy Cars in Canadian Oil Sands Service. 

PHMSA states it expects some existing tank cars used for crude oil service 
to be transferred to Alberta oil sands crude oil service without retrofitting because 
that oil is a combustible, rather than a flammable, liquid. 81 AAR strongly supports 
the use of existing tank cars without retrofitting for undiluted oil sands crude oil. 

Oil sands crude oil, or bitumen, can be transported in diluted or undiluted 
form. When bitumen is diluted with natural gas liquids for transportation purposes 
(dilbit), it often is a packing group I or II flammable liquid. Bitumen is diluted to 
facilitate transportation. 

However, an option that AAR expects will be selected with increasing 
frequency is to transport undiluted bitumen in tank cars with heating coils. The 
heating coils can be used at destination to liquefy the bitumen for unloading. AAR 
understands that, as PHMSA states, undiluted bitumen is a combustible liquid or is 
not a regulated commodity at all and thus under the NPRM could be transported in 
unmodified tank cars. 

PHMSA should ensure, in promulgating a final rule, that undiluted bitumen 
can be transported in tank cars without retrofitting. Undiluted bitumen does not 
present the flammability hazard of other crude oil, ethanol, or other flammable 
liquids. This would enable industry to concentrate on upgrading tank cars used to 
transport flammable liquids that present genuine flammability concerns. 

VI. Other Issues 

A. Flammable Gases Should Not Be Included In this Rule. 

PHMSA asks if the HHFT restrictions should apply to flammable gases. 82 
Expanding the speed restriction to additional commodities would further strain the 
railroad network. Furthermore, there is no basis in the rulemaking record for 
applying speed restrictions to these commodities. 

PHMSA’ s HHFT concept is to apply speed restrictions where upgraded cars 
are not used. However, flammable gases are already transported in pressure cars 
so it seemingly would make no sense to apply the HHFT restrictions to flammable 


81 Regulatory Impact Analysis p. 81. 

82 79 Fed. Reg. 45,040. 
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gases. Frankly, AAR does not understand PHMSA’s question with respect to 
flammable gases. 

B. PHMSA Should Not Mandate More Track Inspections In this Rule. 

PHMS A seeks public comment on whether there should be changes to the 
track integrity regulations for HHFT routes. On January 24, 2014, FRA 
promulgated regulations prescribing specific requirements for rail inspection 
frequencies, rail flaw remedial actions, minimum qualifications for the operators of 
rail flaw detection equipment, and requirements for rail inspection records. 83 On 
May 26, 2014, the Rail Safety Advisory Committee (RSAC) accepted a new task 
to examine rail integrity. The task statement specifically directs RSAC to consider 
“whether additional track and rail inspection requirements should be required on 

84 

high risk routes.” 

PHMSA should defer to RSAC. The RSAC working group considering 
whether additional track integrity requirements are warranted consists of track 
experts from industry, labor, and the government. It is in the RSAC deliberations, 
not this proceeding, where any additional track integrity issues should be 
considered. 

C. Commodity Sampling and Testing Should Not be Required During 

Transportation . 

Proposed paragraph 173.41(a)(2) would require “[s]ampling at various 
points along the supply chain to understand the variability of the material during 
transportation.” Surely PHMSA is not suggesting that during transportation tank 
cars be opened for sampling. Railroad facilities are not equipped for sampling, 
lacking, among other things, measures undertaken at fixed facilities to protect 
workers. If sampling is necessary, it should take place at origin and destination. 

D. The Term “High-Hazard Flammable Train” is Pejorative and Misleading. 

AAR urges PHMSA to use a less perjorative and misleading name than 
“high-hazard flammable trains” to describe trains transporting flammable liquids. 
Names matter. The phrase “high-hazard” stirs a feeling of apprehension. Using 
“high-hazard flammable train will make it more difficult to have a productive 
public dialogue about the transportation of flammable liquids. PHMSA does not 
use such terminology with respect to other hazardous materials, including toxic-by- 


83 79 Fed. Reg. 4,234 (Jan. 24, 2014). 

84 Task 14-02, https://rsac.fra.dot.gov/tasks.php . 
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inhalation hazardous materials. By using such a term here, PHMSA is implying 
that these commodities are more hazardous than any others. 

The railroad industry has used the term “Key Train” for hazardous materials 
trains the industry has agreed should be subject to certain voluntary operating 
restrictions, including a 50 mph speed limit. Secretary Foxx used the term “Key 
Crude Oil Train” in his February 20, 2014, letter. Consequently, AAR suggests 
that PHMSA use the term “Key Flammable Liquid Train” in lieu of HHFT. 

VII. Conclusion 

It is important to the railroads, their business partners, and the general public 
that PHMSA move expeditiously to finalize tank car standards for the 
transportation of flammable liquids. In doing so, however, it should not impose 
counterproductive burdens on industry. 

With respect to speed limits, it is important that PHMSA avoid restrictions 
that will substantially degrade the capacity and efficiency of the railroad network. 
Continuing the philosophy of Secretary Foxx to apply a 40 mph speed restriction in 
HTUAs would achieve PHMSA’ s safety objectives without drastically affecting 
the railroad network. 

Were PHMSA to require ECP brakes, it would represent the second time in 
less than a decade that the federal government has chosen to impose a technology 
on the railroads where the costs far exceed the benefits. In the case of positive 
train control, DOT had no choice but to mandate PTC following the direction of 
Congress. Here, DOT would be doing so of its own volition. DOT should be 
concerned about the cumulative impact on the railroads of burdening the industry 
with regulatory mandates that cost billions without providing offsetting safety or 
business benefits. In any event, an ECP mandate cannot be justified, legally or as a 
matter of public policy. 
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Thank you for considering these comments. 


Respectfully submitted. 



Louis P. Warcnot 
Michael J. Rush 
Counsel for the Association 
of American Railroads 
Suite 1000 
425 Third St., S.W. 
Washington, D.C. 20024 
(202) 639-2503 


September 30, 2014 
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A Review of Analyses Supporting the Pipeline and Hazardous Materials 
Safety Administration HM-251 Notice of Proposed Rulemaking 

The recent notice of proposed rulemaking (HM-251 NPRM) released by the Pipeline and 
Hazardous Materials Safety Administration’s (PHMSA) included documentation of, or made 
reference to, analyses that were used to inform the rulemaking process. The objective of this 
document is to review and comment on these analyses in the areas of expertise by the author. 

1 Review of Reference Document 1 

One of the principal documents provided in the HM-25 1 NPRM was the July 2014 Letter Report, 
“Objective Evaluation of Risk Reduction from Tank Car Design & Operations Improvements” 
[1]. This is a significant document in that it describes the analytical methodology applied to 
assess the effectiveness of the tank design modifications, train speed operational restrictions, and 
various train braking systems. 

The development of an analytical methodology to evaluate risk reduction from tank car design 
and rail operational improvements is complex. The authors developed an approach where they 
performed a series of derailment simulations to determine a distribution of impact forces in 
derailments. The simulations were limited to a set of twelve derailments performed at each of 
two different derailment speeds (30 and 40 mph). The calculated distribution of impact forces 
was compared to an assumed distribution of impactor threats and existing assessments of tank 
puncture resistance to calculate tank puncture probabilities. This model could then be adapted to 
assess proposed modifications to the tank car design and/or train operational conditions. The set 
of derailment simulations could be repeated with the modified model and the ratio of expected 
tank car releases between the original and modified simulations is used as the effectiveness of 
the proposed change. 

The overall concept of approach in Reference 1 is appropriate, and it is consistent with the 
methodology of the Advanced Tank Car Collaborative Research Program (ATCCRP) TWP-1 1 
project efforts. However, the key requirement of this approach is to capture enough of the actual 
derailment and impact physics to make the results realistic and representative of the real world 
derailment environment. In many of these areas, the methodologies applied in Reference 1 fall 
short. Below we address some of the significant issues identified that bring in to question the 
validity of the results. In general, we address issues in the order that they appear in Reference 1. 

Item 1 - The Sharma study states that “The first fifty tank cars were modeled in three dimensions 
(3-D),” however, “the bolsters and couplers are constrained to move in the horizontal plane.” 
This essentially constrains the derailment to 2-D motions and prevents 3-D motions such as tanks 
rolling over or lifting over other tanks. It also limits the derailment scenarios to be only on flat 
level ground and does not represent derailment conditions on slopes, elevated rail berms, running 
along, or crossing over, rivers or ravines, etc. 
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Item 2 - As a train car derails, it begins to slow down much more rapidly as the forward motion 
is resisted by the forces of the wheels, trucks, and other components plowing through or sliding 
over ballast, soil, or other ground conditions. These complex, and variable, mechanisms are 
commonly reproduced in derailment simulations using friction forces and that is the approach 
applied in Reference 1 . In general, this is a reasonable approach to model these effects without 
introducing a much greater level of complexity to the analyses. However, the ground friction 
coefficient values of 0.27, 0.30, and 0.33 used in Reference 1 seem very low compared to other 
studies and the expected resistance levels of plowing through ballast or soft soil. Below are the 
similar frictional force level used in comparable derailment modeling efforts: 

• Edward Toma developed a detailed two-dimensional train derailment model for his PH.D 
Thesis project [2]. In his model, he developed a velocity dependent ground friction 
model that had a coefficient of friction of 0.7 for low velocities and increasing with speed 
as shown in Figure 1 . He noted that “A ground reaction force 0.3 times the local normal 
force is also unrealistically low.” An example demonstrating the Toma derailment model 
performance for the 1 979 Mississuaga, Ontario derailment is shown in Figure 2. 

• The derailment simulations describe in Reference 3, which were performed in 
collaboration with the Volpe Transportation Systems Center, used a baseline frictional 
coefficient of 0.5 for the derailed cars and varied the value of the frictional coefficient in 
the range of 0.2- 1.4. In a similar study they adjusted the range of frictional coefficients 
to 0.25-0.75 [4]. 

• Finite element based derailment simulations performed by Kirkpatrick, et. al., [5] used a 
post-derailment frictional coefficient of “approximately 1.0 for most analyses”. A 
comparison of the calculated derailment behaviors with that model are shown in Figure 3. 



velocity (m/s) 

Figure 1. Ground reaction force model developed by Toma [1]. 
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b) Calculated Mississuaga derailment outcome 
Figure 2. Derailment predictions using the model developed by Toma [1]. 
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b) Calculated derailment response. 

Figure 3. Derailment simulation using the model developed by Kirkpatrick, et al. [5]. 

The lower friction values used in Reference 1 may be an indication that the derailment 
simulations do not accurately capture the impact forces between cars or the interaction of the 
derailed cars with the remainder of cars in the train (the “blockage force” in Reference 7). If the 
model is not accurately modeling the magnitude of the blockage force, the subsequent 
evaluations of the operational improvements will not be accurate if based on the outcomes of 
such modeling. 

Item 3 - The tank cars used in the derailment simulations were DOT-1 1 1 tank cars. The weight 
of the lading was included in the analyses by increasing the density of the commodity tanks to 
include the lading weight in the tank shell. However, the additional effect that the 
compressibility of the lading has on the tank deformations and impact forces was not included in 
the model. This can be seen in the damage observed in some of the tank cars that include large 
dents that would not be possible without rupturing the tank to relieve the pressure build up in the 
lading. 
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We believe that this approximation could have a significant influence on the calculated impact 
forces. In particular, the approximation could significantly under predict the impact forces for 
many impact conditions. Consider the comparison of two analyses with identical impact 
conditions shown in Figure 4 [9]. The identical tanks were impacted with a 6x6 inch impactor 
(286,000 lbs) at a speed of 16.2 mph corresponding to an initial 2.5 MJ impact energy from 
Reference. The tank in both analyses is a DOT 1 1 1 tank car design constructed with a 7/ 16-inch- 
thick A5 16-70 steel tank shell. The only difference is that one of the tanks includes the effect of 
a 3% outage with the internal pressure calculated by a control volume that calculates the 
compression of the gas in the outage as the tank is dented and approaches a shell full condition. 

In the second analyses the tank remains unpressurized as if the tank were empty (although the 
weight of the lading was still smeared into the tank shell to maintain the inertial effects). This 
second analyses corresponds to the modeling approach used for the tanks in Reference 1 . 



Figure 4. Force-deflection curves for different tank outage volumes. 

In the first analysis (red curve), the impact forces begin to rise rapidly after approximately 20 
inches of ram displacement to the point where the tank is punctured at a force of approximately 
450 kips. With a larger impactor that did not puncture the tank, the forces would have continued 
to rise rapidly to significantly higher levels. The second impact response of the “empty tank”, 
modeled without the lading compressibility effects, deforms the tank in excess of 100 inches 
without the impact force ever exceeding 300 kips (blue curve). Thus, not including the lading 
compressibility effect could significantly bias the analysis of the force distribution in Reference 
1 toward a lower impact force distribution. 
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A consequence of this bias in the analysis toward smaller impactor forces is that the assumed 
impactor size distribution would also need be skewed toward smaller impactors. Without 
assuming that small impactors are much more common in the derailment impacts, the predicted 
number of tank punctures in this methodology, as shown in the Dynamic Model Validation 
section of the report, would be lower and not in agreement with the limited set of derailments 
included in the comparison. Having a model that is biased toward small impactors could 
influence the following evaluation of the tank design modifications since the impact and failure 
behaviors of large and small impactors are not identical. 

Item 4 - The impact force histogram in Reference 1 was evaluated based on the derailment 
simulations with a unit train consisting entirely of the baseline DOT-1 1 1 tank car design. As a 
result, the force histogram is accurate only for that design of tank car. If the car design was 
modified to include a thicker tank shell, the tanks would as a result have a higher structural 
stiffness. A consequence of the higher stiffness would be an increase in the impact forces for a 
given impact condition. Similarly, the stiffness of other impacting car types was not considered 
for a revenue train with a mix of car types. 

The change to the force histogram was not included in the assessment of the effectiveness of 
improved tank car designs. By considering only the improved puncture resistance, without 
evaluating the corresponding increase in impact forces, Reference 1 would overestimate the 
effectiveness of the design change in preventing releases. 

Item 5 - The analyses in Reference 1 only considered derailments of a string of 80 cars. By 
considering only longer train section, it could bias the result toward a scenario where changes to 
the train braking system will have the greatest influence. With a longer string of cars and 
conventional air-brake systems there will be a longer propagation time for the brakes to be fully 
applied. In addition, the effects of the derailment blockage forces on the deceleration will be 
smallest (while still significant) for a longer string of cars since the residual mass of the cars on 
the rail will be larger. Thus an analysis of the Electrically Controlled Pneumatic (ECP) brake 
improvement will be overstated by this analysis since it did not include a real world distribution 
of derailment points with the trains. 

Item 6 - The prediction of the number of cars punctured in the derailments will be controlled by 
three factors: 1) the impact force distribution, 2) the tank puncture resistance capability, and 3) 
the impactor size distribution. The first two of these can be addressed by modeling. However 
the third can be obtained only by 2 methods. The first would be an extensive forensic 
investigation of a large number of real world derailments where the impact conditions are 
reconstructed and an attempt to characterize each of the impactors and their characteristic size. 
This would be a very time consuming and expensive effort. The second is to assume a 
distribution and modify it until it results in the correct number of punctures in the analysis. This 
is the approach used in Reference 1. They state that “there is no hard basis for the specific sizes 
assumed herein.” 
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I believe that their assumed impactor size distribution is skewed toward smaller impactors. I 
think this is a result of the lower impact force levels obtained from neglecting the lading 
compressibility effects in the derailment simulations (Item 3). The fact that the punctures are 
dominated by these smaller impactors at lower force levels has the potential to significantly 
influence the prediction of the effectiveness of tank car design improvements. 

The authors of Reference 1, when discussing the assumed impactor distribution, also state that 
“these assumptions are consistent with engineering expectations, and further more, appear to be 
consistent with validation against real life observations.” The engineering expectations of this 
reviewer would not include approximately half of all impactors having a size of seven inches or 
less and fewer than 1 0% of impactors greater than 13 inches. I would have expected that tank to 
tank impacts in unit trains would be common and the effective size of a tank shell or tank head 
impactor would be much greater than 13 inches. In addition, the match against the limited set of 
real world derailments provided does not validate the assumed size distribution. It is possible 
that significantly different impactor size distributions might also have been consistent with this 
limited “validation”. Unless there is a reason to think that this is close to the true size 
distribution, assessments of the effectiveness of other risk reduction options could be in error. 

Item 7 - The analyses show a significant variance in number of cars derailed at each speed 
considering the variation of parameters used in the analyses. For example, the 40 MPH 
derailment simulations indicate that a range of between 16 and 35 cars were derailed in the 
twelve analyses performed (Figure 8 in Reference 1). However, the only parameters that can 
lead to this level of variation are: 

• “Three values of coefficient of friction between tanks and ground, representing multiple 
terrain conditions: 0.27, 0.30, and 0.33.” Note that this is a 10 percent variation above 
and below the mean value. 

• “Two values of lateral force to initiate derailment: 50 and 70 kips.” 

• “Two values of track stiffness, representing variations in track quality: 30 and 40 
kips/in.” 

Although the Federal Railroad Administration (FRA) data in Figure 8 of Reference 1 shows a 
scatter of derailed cars at 40 mph to vary from 1 to 43 cars, this variability is understandable 
given the wide range of derailment scenarios possible. A single car may derail from a broken 
wheel or axle but remain coupled to the cars ahead and behind the derailment point so that it is 
the only car that derails. Alternatively the other factors such as terrain or grade, the point in the 
train where the derailment initiates, ground conditions, etc. could result in significantly more or 
less cars being derailed at a given derailment speed. 

From the parameter variation described in Reference 1 (listed above) we believed that the track 
interaction was the most significant factor that would influence the variability seen in number of 
cars derailed. To better understand the derailment mechanics, we attempted to identify the 
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response with only 16 cars derailed and believe it is the top row center case shown in Figure 4 of 
Reference 1 . We have reproduced the final state for that scenario in Figure 5 adding numbers 
counting the cars we believe to be derailed. 



Figure 5. Derailment simulation for Scenario 2 at 40 mph from Reference 1. 

Obviously the simulation was performed with the train moving from left to right in Figure 5. 
However the final state indicates that Cars 1, 2, and 3 have derailed and came to rest at a position 
that is behind a point where other cars are still on the rail. This indicates that the simulations do 
not include any feature for a mechanism such as a broken rail where every car passing beyond 
that point is automatically derailed. In these simulations, cars can be pushed out of the way of 
the remaining cars without damaging the track so that subsequent cars are only derailed when 
their lateral forces exceed the “track quality” strength values. 

These mechanisms of broken rails or track tom up by the initial derailing cars are common and 
important mechanisms that can influence the derailment behavior and number of cars derailed. 
Broken-rail derailments are among the highest in severity as measured by the number of cars 
derailed, and therefore a bias created by leaving this mechanism out could underestimate the 
number of cars derailing. Such a bias could make it look like the model validates but actually 
mask a bias somewhere in the other direction (such as the track strength and ground friction 
effects). The interaction of these biases leaving us uncertain which aspects of these predictions 
are close enough to rely on. 

Item 8 - An important aspect of a model used to support important regulatory changes such as 
those proposed in the HM-251 NPRM is that the model is sufficiently validated to provide 
confidence in the results. The efforts to validate the analysis methodologies are provided in 
Section 4 of Reference 1 . There are two components of the model that are discussed in this 
section: 1) the dynamic derailment model, and 2) the analyses of the number of punctures. 
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The validation of the derailment dynamics model is primarily based on comparing the number of 
cars derailed in the simulation to the data from the FRA-RAIRS database and the result that “the 
derailment simulations of number of cars derailed are consistent with the spread seen in actual 
derailment data.” This observation about the consistent results is subjective. The model 
certainly does not reproduce the character of the significant number of derailments up to 50 mph 
that include only 1-5 cars derailed. Even if the number of cars derailed were to match the FRA- 
RAIRS data distribution, it would not necessarily be sufficient evidence to validate the model. 
This is particularly true in light of other deficiencies observed in the derailment kinematics such 
as described in Item 6. 

Similarly the comparison of the number of cars derailed to a limited set of hazardous material 
derailments (Table 2 and Figure 9) is not helpful for validation. First, the simulations do not 
correspond to the same range of initiating events and number of cars involved in those accidents. 
More importantly, the set of cases selected for the comparison do not represent the full range and 
distribution of derailment mechanisms observed in the real world. 

The validation of the puncture estimates is obtained by comparing the mode estimates to the 12 
hazardous material derailments included in Table 2. There are multiple problems with this 
validation. First, it is not really a validation since the results are completely controlled by the 
assumed impactor size distribution for which they have no physical basis (Item 6). At best it is a 
check on assumptions rather than a validation of modeling results. Secondly, it is a validation of 
a match to 12 specific derailments which are not representative of the real world distribution of 
accidents and releases. Finally, not all of the accidents selected were unit trains and not all of the 
tank punctures in these derailments were unpressurized DOT-1 1 1 tank cars. Thus the validation 
is comparing to data from derailment scenarios that are different from the parameters used in the 
model predictions. 

Item 9 - The couplers and draft gear provides the interaction between cars in the initial portion 
of the derailment behavior and the failure of the coupled connections is required to set up any 
potential side impact collisions in the subsequent derailment pile-up. In real world derailments, 
the coupled connections can fail from multiple mechanisms including opening of the coupler 
connections, failure of a coupler knuckle, failure of a coupler shaft, and ultimately failure of the 
connection between the draft gear and the tank car sill. Capturing the behavior of the draft gear 
and the failure of the coupled connections under various loading scenarios is significant for 
reproducing correct derailment mechanics in a model. 

Reference 1 states that: “The cars were modeled with deformable TCI 28 material, and connected 
with discrete draft gear and coupler models. The couplers models allowed a 7 degree swing in 
each direction, with the knuckles modeled to resist rotation and fail when the rotation exceeds 
13.5 degrees.” No information was provided to determine the corresponding forces in the 
coupled connections required to exceed the 13.5 degree failure criterion. In addition, there is no 
information on the connections of the draft gear to the sill or the energy absorbing characteristics 
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in the draft gear. As a result, it is impossible to evaluate these characteristics of the model with 
the information provided. 

Item 10 - The interaction of the trucks, wheels, and rails of the tank car can be significant for 
certain types of derailment behaviors. In Reference 1, the trucks and rails are not explicitly 
modeled. Rather, their effect is included by applying a constraint condition at each bolster 
location until a derailment criterion is met. It is believed that this derailment criterion is 
controlled by “Two values of track stiffness, representing variations in track quality: 30 and 40 
kips/in.” 

We believe that the approach being applied for these track interaction effects is insufficient to 
model many types of derailment behaviors. However, there is insufficient information being 
provided to properly evaluate the model. 

Item 11 - The letter report provided as Reference 1 does not provide a complete summary of the 
work performed in support of the NPRM. Many of the previous items listed in this document 
describe areas of the modeling methodology where insufficient information is provided to fully 
understand the methodologies applied (e.g. wheel-rail interactions, breaking force application, 
etc.) Similarly, the results of analyses performed in support of the HM-251 are not fully 
documented. For example, the technical supplement on calculating the effectiveness of 
alternative tank car options references analyses performed for 50 mph derailments (Table 3 of 
Reference 10). Including these higher speed analyses in Reference 1 would have provided more 
information that could be used in the evaluations of the model results. Similarly, the conclusions 
on the effectiveness of ECP brakes were made based on a preliminary set of 6 analyses. 
However, the specific conditions of those six analyses were not presented. As a result, we are 
not able to evaluate if these six analyses are biased toward scenarios that might have a less 
severe outcome (e.g. all analyses using the higher strength track condition or lower derailment 
initiating force). 


2 Review of Reference Document 2 

A second principal documents provided in the PHMSA HM-25 1 NPRM was the Draft 
Regulatory Impact Analysis, “Hazardous Materials: Enhanced Tank Car Standards and 
Operational Controls for High-Hazard Flammable Trains; Notice of Proposed Rulemaking” [1 1]. 
A full evaluation of this reference was beyond the scope of the effort described in this document. 
However, one specific observation is made here. 

Item 12 - Table TC 3 1 lists the effectiveness of newly constructed tank car options relative to 
the baseline DOT-1 1 1 tank car. One notable conclusion is that the Option 1 tank car design has 
a top fittings configuration that is three times more effective than the baseline. The rollover 
protection for the Option 1 tank car is based on protecting against dynamic load conditions 


11 


120 


described in 179.102-3. Below the table, they state that: “Modeling indicates the stresses 
imparted in the tank shell during the dynamic loads are three times those encountered during the 
static load. Therefore, DOT assumes the effectiveness of top fittings for the Option 1 tank car is 
three times that of the other tank car options.” 

There are several issue related to these claims. These include: 

• There is no description of (or reference provided for) the analyses used to evaluate either 
the static baseline analysis or the dynamic loading that produced three times higher 
stresses in the tank shell. As a result we are not able to evaluate the analyses or confirm 
the stresses are three times as large. 

• The higher stresses were indicated to be in the tank shell. However, if that is not the 
point at which failure initiates, the higher stresses may not be a concern. 

• There is no basis for assuming that a threefold increase in stress levels would correspond 
to a three times increase in effectiveness. This would only apply for a linear system and 
the tank car damage and failure behaviors are very nonlinear. 

• A three times peak dynamic stress level is not equivalent to a three times static stress 
level. The magnitude has to be evaluated using the duration at which the stress is above a 
threshold level compared to the characteristic time required for the associated damage 
mechanism. For example a dynamic stress magnitude that is three times that of the static 
stress, but only applied for 1 millisecond, would probably be a less effective evaluation of 
the top fittings protection than the lower baseline static load level. 

Item 13 - The proposed action on braking is based on simulations of braking performance: “The 
simulations were performed using the Train Energy & Dynamics Simulator (TEDS) program, 
developed by Sharma & Associates to study the dynamics and energy levels under a variety of 
operating conditions.” The analyses use the assumptions, “Each train includes three locomotives 
at 415,000 lbs., 100 cars at 263,000 lbs., train length 6,164 ft.” Again, there are issues with this 
approach. These include: 

• The TEDS simulations of braking performance do not include the impact forces between 
cars or the interaction of the derailed cars with the remainder of cars in the train (the 
“blockage force” in Reference 7). This blockage force has been shown to be a significant 
factor in the deceleration of the train and in some derailments is greater than the total 
emergency braking force of the cars behind the derailment point. Neglecting this effect 
will significantly overestimate the effectiveness of ECP braking. 

• The analyses of 100 car trains assume that the derailments all initiate at the front of a 
long train (not seen in actual derailment data). This scenario is also the case that will 
produce the largest difference in the different braking systems since it will have the 
longest propagation times (delay times) for the brake signal to reach each car. Thus the 
assumption will overstate the effectiveness that would be seen in real world derailment 
conditions. 
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EXECUTIVE SUMMARY 


The Pipeline and Hazardous Materials Safety Administration (PHMSA) has issued a Notice of 
Proposed Rulemaking (NPRM) titled “Hazardous Materials: Enhanced Tank Car Standards and 
Operational Controls for High-Hazard Flammable Trains” [Docket No. PHMSA-20 12-0082 
(HM-251)], in which it has asked for comments by September 30, 2014. One component of the 
proposed rulemaking (section V.E.b) addresses Alternative Brake Signal Propagation Systems, 
including Electronically-controlled Pneumatic (ECP) brake systems. In this section, the NPRM 
describes simulations conducted by the Federal Railroad Administration (FRA) and concludes 
“that ECP brakes would reduce accident severity by 36 percent compared to conventional brakes 
with end-of-train (EOT) devices, and by 18 percent compared to locomotives with distributed 
power (DP) or another EOT device.” Based on this conclusion, PHMSA proposes several 
requirements associated with ECP brake systems. The NPRM requests comments on the 
PHMSA estimates for reduced accident severity and to what extent simulation models other than 
that used by FRA validate these estimates. This paper addresses this request for comment. 

The simulation results and analysis presented in the NPRM and supporting documents 
indicate that the 36 percent reduction in accident severity estimate is based on the reduction in 
the kinetic energy of the tank cars trailing the point of derailment. A modeling and analysis 
effort was conducted by Association of American Railroads (AAR) and Transportation 
Technology Center, Inc. (TTCI) with independent review by Applied Research Associates, Inc., 
(ARA) to verify the statements in the NPRM. This effort considered a number of factors that do 
not appear to be considered in the analysis supporting the PHMSA estimate of reduced accident 
severity, including most notably, the magnitude of the force applied to the cars trailing the point 
of derailment caused by the derailment blockage and the potential for a derailment to occur 
anywhere wi thin the train. The effort included analysis of actual derailments to develop and 
verify the methodology used and a parametric analysis to cover a broad range of operating 
conditions, derailment locations within the train, and braking systems. 

The study estimates that ECP brakes will reduce the energy dissipated in a derailment by 
an average of 13.3 percent and will reduce the number of cars in a derailment by less than two 
cars, on average, compared to other braking systems. The conclusion of this effort is that the 
PHMSA estimate that ECP brakes would reduce accident severity by 36 percent is overstated 
and misrepresents the potential benefit of implementing ECP brakes in reducing the severity of 
accidents involving what PHMSA is calling “high-hazard flammable trains.” 
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1 .0 INTRODUCTION AND SUMMARY 

The Pipeline and Hazardous Materials Safety Administration (PHMSA) has issued a Notice of 
Proposed Rulemaking (NPRM) titled “Hazardous Materials: Enhanced Tank Car Standards and 
Operational Controls for High-Hazard Flammable Trains” [Docket No. PHMSA-2012-0082 
(HM-251)], in which it has asked for comments by September 30, 2014. One component of the 
proposed rulemaking (section V.E.b) addresses Alternative Brake Signal Propagation Systems, 
including Electronically-Controlled Pneumatic (ECP) brake systems. In this section, the NPRM 
describes simulations conducted by the Federal Railroad Administration (FRA) and concludes 
“that ECP brakes would reduce accident severity by 36 percent compared to conventional brakes 
with end-of-train (EOT) devices, and by 18 percent compared to locomotives with distributed 
power (DP) or another EOT device.” 1 Based on this conclusion, PHMSA proposes several 
requirements associated with ECP brake systems. The NPRM requests comments on the 
PHMSA estimates for reduced accident severity and to what extent simulation models other than 
that used by FRA validate these estimates. This paper addresses this request for comment. 

The simulation results and analysis presented in the NPRM and supporting documents 
indicate that the 36 percent reduction in accident severity estimate is based on the reduction in 
the kinetic energy of the tank cars trailing the point of derailment. The estimated reduction in the 
kinetic energy is based on a very limited set of simulations and looks only at derailments that 
occur at the head end of a train. The NPRM supporting documentation states that, “given that 
this is based on a limited simulation set, the results could be optimistic, and should be taken with 
a grain of salt. . .it is anticipated that the percent improvement due to ECP would likely drop to 
about 25%. ..” 2 There is no indication of how the 25-percent estimate was derived, but the wide 
range of reported estimates for potential reduced accident severity with ECP brakes suggests a 
more complete analysis with validation against actual events is necessary to understand the 
actual potential benefit. 

Based on this, a separate modeling and analysis effort was conducted by Association of 
American Railroads (AAR) and Transportation Technology Center, Inc., (TTCI) with 
independent review by Applied Research Associates, Inc. (ARA). This effort considered a 
number of factors that do not appear to be considered in the analysis supporting the PHMSA 
estimate of reduced accident severity, including: 

• The magnitude of the force applied to the cars trailing the point of derailment. There is a 
considerable amount of force that works to decelerate the mass of the cars trailing the 
point of derailment due to the blockage resulting from the derailment itself, which 
significantly limits the potential contribution from any braking system. 


1 Federal Register. Pipeline and Hazardous Materials Safety Administration (PHMSA) Notice of Proposed 
Rulemaking (NPRM), section V.E.b, item (3), page 45051, Department of Transportation, Federal Register/Vol. 79, 
No. 148, Friday, August 1, 2014/Proposed Rules. 

2 “Objective Evaluation of Risk Reduction from Tank Car Design & Operations Improvements,” Section 5, page 13, 
submitted by Sharma & Associates to Federal Railroad Administration July 2014. 
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• The potential for a derailment to occur anywhere within the train. The maximum 
potential benefit of a given braking system is when the derailment occurs at the head end 
of the train; therefore, to accurately assess the potential benefit of alternate braking 
systems, derailments that occur at various points in the train must be considered. 

• The variability in the response of a train to various types of derailments. There is a wide 
variety of types of derailments and derailment causes and while certain types of 
derailments will result in a pile up of cars at the point of derailment, others will have far 
less dramatic results. The effect of an alternate braking system in these other derailments 
is more difficult to quantify, but should be recognized in an assessment of the potential 
reduction in accident severity. 

The AAR/TTCI study made use of the Train Operations and Energy Simulator (TOES™) 
model that has been in use for nearly 30 years, has been validated many times over, and is 
considered an industry standard for train dynamics modeling. 3,4,5 The study investigated several 
of the derailments cited in the NPRM, as well as other similar types of derailments, to develop 
and validate a methodology for estimating the potential reduction in accident severity. The 
methodology uses output from TOES to model the contribution of the braking system. The 
additional force acting to decelerate the train from the derailment blockage was then added to the 
TOES result to estimate the total energy dissipated in the derailment and number of cars reaching 
the point of derailment. Event recorder data from remote DP locomotives involved in 
derailments (such as the Aliceville, AL, derailment cited in the NPRM) provided accurate rear- 
of-train speed profiles to determine the magnitude of the blockage force. The speed profiles and 
stopping distances modeled compare well to the data from these actual derailments. 

With the derailment blockage collision force included in the analysis, simulations of the 
derailments were conducted with ECP brakes as well as conventional braking systems. For the 
example of the Aliceville, AL, derailment, ECP brakes would have reduced the energy in the 
derailment by 12 percent compared to the conventional braking with DP that was actually in 
place. The number of cars reaching the point of derailment would have been reduced by 1 .5 
cars. 


3 Klauser, Peter, David Mattoon, Som P. Singh, and O. Ahmad. August 1986. “The Train Energy and Operations 
Simulator (TOES): A New Approach to Train Action Simulation,” AAR Report No. WP-124, Association of 
American Railroads, Washington, D.C. 

4 Andersen, David R., David W. Mattoon, and Som P. Singh. November 1991 . “Revenue Service Validation of 
Train Operations and Energy Simulator (TOES) - Version 1.5 Part I: Conventional Unit Coal Train,” AAR Report 
R-799/SD-036, Association of American Railroads, Technical Center, Chicago, IL 

5 Andersen, David R., David W. Mattoon, and Som P. Singh. December 1992. “Revenue Service Validation of 
Train Operations and Energy Simulator (TOES) — Version 2.0 Part II: Intermodal Train,” AAR Report R-822/SD- 
042, Association of American Railroads, Technical Center, Chicago, IL. 
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Based on the methodology developed, an analysis of 420 simulations was conducted that 
covered a variety of parameters, including: 

• Train speed at derailment — speeds of 30, 35, 40, 45, and 50 mph were included. 

• Point of derailment within the train - derailments occurring at the head-end, 1/4-way 
through the train, 1 /2-way through the train, and 3/4-way through the train were 
included. 

• Track grade - grades of 1% uphill, 1% downhill, and flat (0%) were included. 

• Brake system — conventional (head-end), conventional with end-of- train device (ETD), 
rear-end DP, mid-train DP with ETD, DP at 2/3 with ETD, ECP, and ECP with rear- 
end wired DP were included. 

The result of the modeling and analysis effort can be seen in Table 1, which shows the 
average percent reduction in energy dissipated by the derailment and the average reduction in 
number of cars entering the derailment for ECP brakes as compared to other braking systems. 


Table 1. Average Percent Reduction in Energy Dissipated in Derailment and 
Number of Cars Reaching Point of Derailment 


Performance of ECP Brake 
System Compared To: 

Average Percent Reduction 
in Energy Dissipated in 
Derailment 

Average Reduction in 
Number of Cars Reaching 
Point of Derailment 

Conventional Brakes (Head-end) 

13.3% 

1.6 

Conventional Brakes with ETD 

11.6% 

1.3 

Rear-end DP 

12.8% 

1.5 

Mid-train DP 

10.5% 

1.2 

DP at 2/3 

10.8% 

1.2 


As Table 1 indicates, the study estimates that ECP brakes will reduce the number of cars 
in a derailment by less than two cars, on average, compared to other braking systems. This 
analysis investigates only derailments that result in a significant blockage at the point of 
derailment, and is therefore likely an overestimate of the overall potential benefit, considering 
other types of derailments. The conclusion of this effort is that the PHMSA estimate that ECP 
brakes would reduce accident severity by 36 percent is overstated and misrepresents the potential 
benefit of implementing ECP brakes in reducing the severity of accidents involving high-hazard 
flammable trains. 
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2.0 ANALYSIS OF ACTUAL DERAILMENTS AND VALIDATION OF 
METHODOLOGY 

The objective of the analysis of actual derailments was twofold: 

1 . Estimate and account for the derailment blockage force and validate against actual 
derailment data. 

2. Investigate the potential benefits of alternative braking systems using actual 
derailment data. 

As discussed previously, the estimation and validation of the derailment blockage force 
was performed by matching the simulated speed profile of the rear of the train to event recorder 
data from actual derailments. One of the derailments cited in the NPRM, the Aliceville, AL, 
derailment, had remote DP unit event recorder data readily available. This derailment occurred 
near the head end of the train (first car). To provide further validation, two other derailments 
that resulted in a significant derailment blockage, but occurred elsewhere within the train, were 
analyzed: 

• Brainerd, MN; 7/10/201 1 ; 27 mph; Loaded unit coal train, 121 loads/0 empties, 20 cars 
derailed (car numbers 66-85) 

• Wagner, MT; 2/13/2013; 37 mph; Loaded unit grain train, 104 loads/0 empties, 10 cars 
derailed (car numbers 88-97) 

Event recorder data from the remote DP locomotive in the Aliceville, AL, derailment 
shows the train was traveling 39 mph at the time the emergency brake application was initiated 
and the rear end of the train stopped in 36 seconds. The TOES simulation was run with an 
emergency brake application occurring at the head end of the train followed immediately by an 
emergency brake application from the rear end of the train after being communicated to the 
remote DP locomotive via the DP radio link. The result of this simulation showed the rear end 
of the train coming to a stop in 57 seconds. Following the approach described previously, a 
derailment blockage force of 500,000 pounds was added to the result of the TOES simulation, 
and the computed time for the rear end to come to a stop was 36 seconds, matching the event 
recorder data. Figure 1 shows the speed versus time profile for each of these cases. 


4 


134 



Simulated Speed with Emergency Braking Only 

Simulated Speed with Emergency Braking and Collision Force 

- — - Rear DP Event Recorder Speed 


Figure 1. Comparison of Simulated and Actual Speeds for Aliceville, AL, Derailment 

As Figure 1 shows, the addition of the derailment blockage force results in a very good 
speed match between the simulated and actual data. 

The Brainerd, MN, derailment occurred more towards the center of the train and event 
recorder data showed the train traveling at 27 mph at the time the emergency was initiated at the 
rear end of the train. The train came to a stop in 22 seconds. Because the derailment occurred 
near the middle of the train, the simulation was run with a trainline emergency applied at the first 
car that derailed, which then propagated towards the rear end of the train. Only the cars trailing 
the point of derailment were included in the simulation. The result of the simulation showed the 
trailing cars of the train coming to a stop in 41 seconds. With the derailment blockage force 
added, the computed time for the train to come to a stop was adjusted to 22 seconds, matching 
the event recorder data. In this case, a 550,000-pound derailment blockage force was applied to 
match the stopping time from the event recorder data. Figure 2 shows the speed versus time 
profile from the event recorder data, the simulation with emergency braking only, and the 
simulation with the derailment blockage force considered for the Brainerd, MN, derailment. 
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Simulated Speed with Emergency Braking Only 

Simulated Speed with Emergency Braking and Collision Force 

Rear DP Event Recorder Speed 

Figure 2. Comparison of Simulated and Actual Speeds for Brainerd, MN, Derailment 


The Wagner, MT, derailment occurred near the end of the train. The event recorder data 
showed that the rear end of the train came to a stop in 1 1 seconds from an initial speed of 37 
mph. In this case, because the derailment occurred toward the end of the train, the mass of the 
train trailing the point of derailment was much smaller than in the previous two cases, so the 
effect of the derailment blockage force on the deceleration of the rear end of the train was much 
greater, relative to the brake force. Again, a trainline emergency was initiated within the TOES 
simulation at the first car derailed, and the cars trailing the point of derailment were simulated. 
The simulated stopping time with the emergency brake application only was 49 seconds. A 
derailment blockage force of 650,000 pounds was added to align the stopping time with the event 
recorder data. Figure 3 shows the speed versus time profile from the event recorder data, the 
simulation with emergency braking only, and the simulation with the derailment blockage force 
considered for the Wagner, MT, derailment. 
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Simulated Speed with Emergency Braking Only 

Simulated Speed with Emergency Braking and Collision Force 

Rear DP Event Recorder Speed 


Figure 3. Comparison of Simulated and Actual Speeds for Wagner, MT, Derailment 

Based on the analysis of these three derailments, it is clear that a significant amount of 
the energy dissipated in decelerating the portion of the train trailing the point of derailment is due 
to the force applied from the derailment blockage. From these cases, it can be seen that this 
force can vary, based on the particular accident in question, from 500,000 to 650,000 pounds. 
Before proceeding with applying this force to the analysis of other derailments for which remote 
DP event recorder data was not available, a sensitivity analysis was conducted to verify the 
impact of changing the derailment blockage force on the results of the analysis on alternative 
braking systems. 

For the sensitivity study, the Aliceville, AL, derailment was considered. The simulation 
of the actual event, using DP located at the rear end of the train, was repeated once using 
conventional (head-end only) power, and again using ECP brakes. The previously determined 
derailment blockage force of 500,000 pounds was applied to each of these simulations, and the 
difference in energy dissipated in the derailment and number of cars reaching the point of 
derailment was determined. The derailment blockage force was then modified to 400,000 
pounds and 600,000 pounds (+/- 20 percent) and the results recomputed to determine the 
sensitivity of the resulting analysis to this change. Table 2 shows the result of this analysis. 
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Table 2. Comparison of Results with Varying Derailment Blockage Force Assumptions 


Blockage 

Force 

(lbs.) 


Brake System 


Energy 
Dissipated in 
Derailment 
(ft-lb) 


Percent 
Reduction in 
Energy 
Dissipated in 
Derailment 
with ECP 


Number of 
Cars 

Reaching 
Point of 
Derailment 


Reduction in 
Number of Cars 
Reaching Point 
of Derailment 
with ECP 


400,000 

Conventional 

(Head-end) 

182k 

18% 

21.7 

2.8 

Rear-end DP 

168k 

12% 

20.5 

1.6 


ECP 

148k 

N/A 

18.9 

N/A 

500,000 

Conventional 

(Head-end) 

165k 

18% 

19.9 

2.5 

Rear-end DP 

154k 

12% 

18.8 

1.5 


ECP 

136k 

N/A 

17.4 

N/A 

600,000 

Conventional 

(Head-end) 

151k 

17% 

18.4 

2.3 

Rear-end DP 

142k 

11% 

17.4 

1.3 


ECP 

126k 

N/A 

16.1 

N/A 


As Table 2 shows, changing the derailment blockage force had a noticeable effect on the 
magnitude of the energy dissipated in the derailment and the number of cars reaching the point of 
derailment. However, when the relative percent difference between the energy dissipated and 
number of cars reaching the point of derailment were considered, only a modest change is 
observed. Therefore, a conservative estimate of 500,000 pounds for the derailment blockage was 
assumed, which is a reasonable assumption for the analysis of the benefit of ECP brakes, relative 
to the other braking systems. 

Having developed an estimate for the derailment blockage force in these types of 
derailments and validated it against actual event recorder data, an analysis was conducted to 
identify the potential benefits of alternative braking systems for some of the actual tank car 
derailments cited in the NPRM. Specifically, the following derailments were analyzed: 

• Aliceville, AL; 1 1/7/2013; 39 mph; 90 loads/0 empties, 26 cars derailed 
(car numbers 1 -26) 

• Cherry Valley, IL; 6/19/2009; 78 loads/3 6empties, 19 cars derailed 
(car numbers 57-75) 

• Vandergrift, PA; 2/13/2014; 112 loads/7 empties, 21 cars derailed 
(car numbers 67-87) 
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For each derailment, three simulations were performed: 

1 . Conventional braking - pneumatic brake signal propagating from the point of 
derailment only 

2. DP with remote unit at the rear of the train - pneumatic brake signal propagating 
initially from the point of derailment only, but also from the rear end after the signal 
reaches the locomotive at the head end 

3. ECP - electronic brake signal applying to all vehicles simultaneously 

The deceleration resulting from the 500,000-pound derailment blockage force was then 
added to the results of each simulation to determine the deceleration of the train in each case, per 
the previously established approach. The distance traveled during each time step was used to 
determine the number of cars that reached the point of derailment during that time step, and these 
were summed to determine the total number of cars that reached the point of derailment. The 
energy dissipated in the derailment at each time step was then determined using the mass of the 
cars that reached the point of derailment during that time step and the velocity of the train at that 
time step, using the formula E = 1/2 mV 2 . The total energy dissipated in the derailment was 
then determined by summing the energy dissipated in each time step over the time of the stop. 
The results of these calculations relative to ECP for each of the derailments are provided in Table 
3. 


Table 3. Percent Reduction in Energy Dissipated in Derailment and Number of Cars Reaching 
Point of Derailment for Actual Derailments Investigated 


Derailment 

Brake System 

Percent Reduction in 
Energy Dissipated in 
Derailment with ECP 

Reduction in Number 
of Cars Reaching Point 
of Derailment with ECP 

Aliceville, AL 

Conventional (Head-end) 

18% 

2.5 

Rear-end DP 

12% 

1.5 

Cherry Valley, IL 

Conventional (Head-end) 

12% 

1.1 

Rear-end DP 

11% 

1.0 

Vandergrift, PA 

Conventional (Head-end) 

11% 

0.9 

Rear-end DP 

11% 

1.0 


The results shown in Table 3 indicate that, with the derailment blockage force accounted 
for, the reduction in energy dissipated in the derailment is far less than the 36 percent estimated 
in the NPRM. Additionally, the reduction in number of cars reaching the point of derailment 
when compared to DP was less than two cars in each case. 

In the case of the Vandergrift, PA, accident, the derailment did not result in a large 
blockage and a compact pile of cars, as in the other two derailments. Rather, the majority of cars 
came to rest more or less in line, with many rolled onto their sides down a shallow embankment 
on the side of the track. This suggests the cars were dragged along as the train came to a stop, 
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rather than running into each other with each car rapidly decelerating as it reached the point of 
derailment. Only four of the 21 cars that derailed were leaking product. The reduction in energy 
with alternative braking systems is much more difficult to quantify in derailments such as this. 
Although it seems reasonable to assume that the train may have come to a stop in less time with 
ECP brakes, it is impossible to predict whether this would have prevented any of the derailed 
cars from leaking product. It is important to note that when looking at the potential benefit of 
ECP brakes in reducing accident severity, there are certain types of derailments, such as the 
Vandergrift, PA, accident, where the benefit cannot be properly quantified. It should be 
recognized, therefore, that any benefit estimated from a modeling approach such as that 
described in this study cannot be universally applied to all potential derailments, and may be an 
overstatement of the overall benefit. 

3.0 PARAMETRIC SIMULATIONS AND ANALYSIS 

Although analysis of actual derailments provides a good basis for understanding the potential 
benefits of the various braking systems, it is limited in the extent it can be applied more generally 
to derailments under other operational conditions. To provide a more comprehensive 
understanding, a parametric analysis covering a number of key dimensions was conducted. A 
test matrix was developed with support from an industry technical advisory group. The 
following parameters were included in the study: 

• Train speed at derailment - speeds of 30, 35, 40, 45, and 50 mph 

• Point of derailment within the train - derailments occurring at the head-end, 1/4-way 
through the train, 1/2-way through the train, and 3/4-way through the train 

• Track grade - grades of 1% uphill, 1% downhill, and flat (0%) 

• Brake system - conventional (head-end), conventional with end-of-train device (ETD), 
rear-end DP, mid-train DP with ETD, DP at 2/3 with ETD, ECP, and ECP with rear-end 
wired DP 

Although the range of values for the parameters selected does not cover the entire 
potential range of operating conditions, by selecting a range of reasonable values for each of the 
parameters, an understanding of the effect each has on the potential benefit of ECP brakes 
relative to the other braking systems can be developed. There are 420 combinations of the 
parameters listed. A TOES simulation was run for each combination of parameters in which an 
emergency brake application was initiated at the specified point of derailment within the train. 
The following assumptions were used in the TOES model: 

• Car brake ratio: 10% 

• Locomotive brake ratio: 29% 

• Weight of cars: 263,000 pounds 

• Weight of locomotives: 415,000 pounds 

• Length of cars: 59 feet 

• Length of locomotives: 73 feet 

• Brake pipe pressure: 90 psi 
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• Emergency brake cylinder pressure: 77 psi 

• Remote DP locomotive emergency brake cylinder pressure: 45 psi 

• Number of cars: 100 

• Number of locomotives: 3 (2 lead and 1 remote for DP cases) 

In most cases, the assumptions were matched to those listed in the report on the analysis 
referenced in the NPRM. 2 Some of the assumptions were not listed in that report, and in these 
cases, reasonable assumptions were developed with the support of the railroad technical advisory 
group. 


Using the same methodology developed and validated in the analysis of individual 
derailments in the first part of the study, the deceleration due to a derailment blockage force of 
500,000 pounds was added to the resulting deceleration resulting from the TOES simulation for 
each case. From this data, the energy dissipated in the derailment and the number of cars 
reaching the point of derailment was determined. Finally, the reduction in energy dissipated in 
the derailment and number of cars reaching the point of derailment with ECP compared to each 
of the other braking systems was determined. Table 4 presents the average of these results for all 
simulations performed. 


Table 4. Average Percent Reduction in Energy Dissipated in Derailment and Number of Cars 

Reaching Point of Derailment 


Performance of ECP Brake 
System Compared To: 

Average Percent Reduction 
in Energy Dissipated in 
Derailment 

Average Reduction in 
Number of Cars Reaching 
Point of Derailment 

Conventional Brakes (Head-end) 

13.3% 

1.6 

Conventional Brakes with ETD 

11.6% 

1.3 

Rear-end DP 

12.8% 

1.5 

Mid-train DP 

10.5% 

1.2 

DP at 2/3 

10.8% 

1.2 


Table 4 indicates that the average percent reduction in energy dissipated in the derailment 
with ECP brakes is between 10.5 percent and 13.3 percent, which is far less than that estimated 
by the analysis referenced in the NPRM. Additionally, the average reduction in number of cars 
reaching the point of derailment is less than two cars. 

• The maximum percent reduction in energy dissipated in the derailment with ECP was 
25.3% for the 30 mph, 1% downhill grade, derailment at the head of the train, 
conventional (head end only) case. 

• The maximum reduction in number of cars reaching the point of derailment with ECP 
was 4.1 cars for the 50 mph, 1% downhill grade, derailment at the head of the train, 
conventional (head end only) case. 
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• The minimum percent reduction in energy dissipated in the derailment with ECP was 
4.9% for the 50 mph, 1% uphill grade, derailment at %-way through the train, DP at 2/3- 
way through the train case. 

• The minimum reduction in number of cars reaching the point of derailment with ECP was 
0.3 cars for the 30 mph, 1% uphill grade, derailment at %-way through the train, DP at 
2/3 -way through the train case. 

Figure 4 shows the average percent reduction in energy dissipated in the derailment with 
ECP for each of the other brake systems, as a function of where in the train the derailment 
occurs. 



Figure 4. Average Percent Reduction in Energy Dissipated in the Derailment for ECP Compared to 
Other Braking Systems as a Function of Derailment Location within the Train 

Figure 4 shows that the benefit of ECP relative to the other brake systems varies 
dramatically with where in the train the derailment occurs. In particular, the benefit of ECP 
relative to conventional (head end only) brakes is far better the closer to the head end of the train 
the derailment occurs. This illustrates the importance of considering derailments at various 
locations within the train in an analysis of the relative benefits of various brake systems. 
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4.0 CONCLUSIONS 

The objective of the analysis presented in this report was to evaluate the validity of the estimate 
of the benefit of ECP brakes cited in the NPRM in terms of reduction in energy dissipated in a 
tank car derailment relative to other braking systems. The independent modeling and analysis 
conducted shows that the NPRM estimate that ECP brakes provide a 36 percent reduction in 
energy dissipated in a derailment is clearly overstated. The maximum reduction in energy 
dissipated with ECP compared to conventional brakes was found to be 25.3 percent and the 
average percent reduction in energy dissipated with ECP compared to conventional brakes was 
found to be 13.3 percent. 

The limited analysis referenced by the NPRM failed to consider the effect of the force 
applied to the cars trailing the point of derailment from the derailment itself. The analysis 
presented here shows that this blockage force has a considerable effect on the deceleration of the 
cars trailing the point of derailment, limiting the potential of the braking system to provide a 
significant benefit. The comparison of the modeling and post-accident analysis against remote 
DP units from the trailing end provides a compelling validation of this effect. 

Additionally, the analysis cited in the NPRM considers only derailments which occur at 
the head end of the train. The parametric analysis demonstrates that considering only head-end 
derailments overstates the potential benefits of ECP, as the benefit over conventional brakes is 
greatest when the derailment occurs at the head end. 

It is important to note that the severity of any derailment depends on many factors, and 
not necessarily the rate of energy dissipation in braking. The analysis referenced by the NPRM 
and the analysis presented here apply only to derailments where a significant blockage force is 
developed by the derailment, resulting in dramatic deceleration of cars into a compact pile. In 
these types of pile-up derailments, there is a very high probability of puncture, product release 
and fire. The probability of a pile-up type of derailment is largely unrelated to the braking 
system employed. The energy dissipated into the pile of cars is a much greater factor than the 
energy dissipated by the braking system. Other derailment scenarios, such as the Vandergrift, 
PA, incident, do not result in this pile of cars. In these cases, while ECP brakes will help to 
dissipate the energy in the train faster, the severity of the accident in terms of probability of 
puncture or product release is related more to other random factors than to energy dissipation 
alone. 


Based on the results of the modeling and analysis presented here, the PHMSA estimate 
that ECP brakes would reduce accident severity by 36 percent is overstated and misrepresents the 
potential benefit of implementing ECP brakes in reducing the severity of accidents involving 
high-hazard flammable trains. 
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Incremental Costs of Option 1 Tank Cars 
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1 Iscenario #2: Option 1 Car with Corrections Plus Changing the Base Case to a Regulation-Mandated Option 3 CPC-1232 Tank Car 
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Exhibit 3A AAR Incremental Tank Car Cost Estimates 
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Difference: Scenario #2 Minus Scenario #1 RIA 
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THE SECRETARY OF TRANSPORTATION 

WASHINGTON DC 20590 



April 9. 2014 


The Honorable Edward R. Hamberger 
President and Chief Executive Officer 
Association of American Railroads 
425 Third Street, SW 
Washington, DC 20024 

Dear Mr. Hamberger: 

I want to thank you for the Association of American Railroads" (AAR) ongoing work and close 
collaboration with the U.S. Department of Transportation (DOT) to ensure the safe transport of 
crude oil by rail. 

The AAR has been an important partner, working diligently to implement critically important 
safety measures, including speed restrictions, additional inspections, braking system technologies 
and resources for emergency responder training. Your actions have strengthened our efforts to 
bring immediate safety benefits to the communities situated along crude oil train routes. 

I am writing now to follow up with you on an additional commitment from the Call to Action 
meeting I hosted earlier this year in which AAR agreed to reassemble the Rail Tank Car 
Standards Committee to reach consensus on additional changes proposed to the AAR rail lank 
car standard to be considered by DOT in the rulemaking process. In particular, I am writing to 
inquire about the progress of the tank car design committee. 

I know you have convened the committee in the weeks since the Call to Action meeting, and I 
am now requesting a report on what conclusions, if any, the committee has reached. If you have 
been unable to reach consensus, 1 ask that you continue to convene the committee in an effort to 
do so, and in the meantime, provide me and our team with a status report updating us on die 
work of the committee thus far. 

For our part, DOT is fully engaged in our rulemaking process for determining a new tank car 
standard. While the tank car design committee does not have an official role in that rulemaking 
process, AAR and those you have convened as members of the committee are important 
stakeholders in this conversation about the future of the tank car, and we would be interested to 
hear their views and recommendations. 

Rail safety is a responsibility that we all share, and we will continue to seek a comprehensive 
approach to improving the safe shipment of crude oil by rail. Thank you and I look forward to 
your reply. 
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THE SECRETARY OF TRANSPORTATION 

WASHINGTON, DC 20590 


July 11,2014 


RECEIVED JUL 1 5 2014 


The Honorable Edward R. Hamberger 
President and Chief Executive Officer 
Association of American Railroads 
425 Third Street SW, Suite 1000 
Washington, DC 20024 

Dear Mr. Hamberger: 

Thank you for your letter to the U.S. Department of Transportation (DOT) in which you provided 
an update on recent meetings of the Association of American Railroads (AAR) Rail Tank Car 
Committee (TCC). In your letter, you noted the request that I made in January 2014 as part of an 
industrywide “Call to Action.” I asked that the TCC be recommissioned to reach consensus on 
additional changes proposed to the AAR rail tank car standard to be considered by DOT in the 
rulemaking process. 

According to your letter, TCC has held two formal meetings and numerous informal meetings since 
the “Call to Action” to attempt to reach an agreement on a revised tank car design standard and a 
retrofit program for existing fleets, but has yet to reach consensus on either issue. 

I sincerely appreciate the efforts put forth by the TCC to address my request. I am disappointed, 
however, that a consensus has not yet been reached on these very important issues. Accordingly, as 
I did in my April 9, 2014, letter to AAR, I urge TCC to continue to pursue consensus 
recommendations to inform the Department’s tank car rulemaking initiative. 

Since your letter is related to an open rulemaking proceeding, a copy of your letter and this response 
will be placed in the rulemaking’s public docket (Docket Number PHMSA-20 12-0082). 


Sincerely, 



154 


